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Improved Form of the Moore Water- 
Tube Boiler. 





The engravings shown herewith represent 
the latest improved form of the Moore water- 
tube boiler, having a longitudinal steam and 
water drum in which the water is carried 
about half-way up, thus secur- 
ing a large disengaging surface 
for the steam, and giving steadi- 
ness to the water line by car- 
rying a sufficient supply of 
water. 

A number of inclined sections 
are fastened to the drum at the 
front end by means of short 
boiler tubes, which are expand- 
ed into the upper side of the 
top section of each row, and 
to the bottom side of a saddle 
which is firmly riveted to the 
drum. 

The same mode of connect- 
ing the rear end of the section 
with the back end of the drum 
is used, only, instead of short 
pieces of boiler tube being em- 
ployed, much longer pieces are 
made use of, and by this means, 
an inclination is given to the 
entire nest of sections. The 
circulation of the water is al- 
ways in one direction, and a 
glance at the larger cut will 
show that the circulation must 
be positive, following the in- 
clined tubes upward towards 
the front of the drum, thence 
through same to the rear, and 
down the vertical tubes to the 
sections again. This is to se- 
cure rapid steaming and clean surface in the 
tubes. 

One of the important improvements in this 
boiler, is the use of Moore’s sectional head- 
ers, which are triangular in form, and each 
of which encloses the end of three tubes. 
These headers have a triangular opening on 


| 


links, and four hook plates, the latter being while the boiler is under fire. 


riveted to 


Doors 


towards the center of the drum from each exterior of the tubes, and permit the use of 


end. 


The girders are supported by four | a steam jet for the purpose of cleaning the 
iron columns—not shown in the engraving— | outside of the tubes. 


which act as binders or stays for the brick | manufactured by the National Water-Tube 
| Boiler Company, New Brunswick, N. J. 


work. 








Moorsg Water—-TusBeE Bolter. 


In erecting a boiler it is first swung from 
the supporting girders, and all connections 
made, the entire boiler being thoroughly 


Fair of the American Institute. 





Of all mechanical exhibits, none claims 


| inspected and tested by hydraulic pressure more attention than the Beaudry upright 


the outer side. When in use, the opening is | 


closed by means of a triangular plate or 


cover, held in place by a single’ heavy | 


wrought-iron bolt and cap. 


By removing this triangular plate, which 


can be readily done, three tubes are exposed 
for examination, cleaning and repairs. A 
man-hole is also provided for access to the 


interior of the drum, and hand-holes for ac- | 


cess to the mud drum. The sections com- 
posing the boiler are placed one above the 
other to the height required, thus forming 
what might be called a ‘‘ compound section.” 
The tubes are put ina ‘‘ staggered” posi- 
tion in order to break up the direct currents 
of heated gases and utilize them to the 
greatest extent. 

Each triangular header is connected to the 
one immediately above and below it, by 
means of short pieces of boiler tubes ex- 
panded into bored holes in each header, so 
that the joints are firmly made. No screw 
joints are used in the construction of this 
boiler. 

By using sectional headers, connected to- 
gether by expanded boiler tubes, a certain 
amount of elasticity in the water-tube part of 
the boiler is obtained, allowing for unequal 
expansion and contraction. 

The entire boiler is suspended from two 
over-head girders by means of eye-bolts, 





| before any of the brick walls are laid, so power hammers, shown by Beaudry & Cun- 





SECTIONAL HEADER 


that the boiler proper, and the brick work 
enclosing same, are entirely independent of 
each other. The flue leading to the chimney 
is separated from the back connection cham- 
ber by a brick wall which prevents dust 
or ashes from collecting in the chamber. 
Separating the flue and chamber in this man- 
ner, admits of entrance to the chamber 








FOR Moors Borer. 


ningham, Boston, Mass. This is largely due 
to the fact that they are doing actual work a 
good deal of the time. There is always 
something about tools or machines, at a fair, 
in operation as they would be in the manu- 
factory, that attracts not only the mechanic 
but the curious as well. The rapid blows of 
these hammers advertise their locality, and 


These boilers are} 


are so suggestive of the busy workshop as to 


the drum some distance in| placed in the side walls afford access to the draw a crowd towards and around them. 


One of them, a small one, is frequently seen 
at work on knife blades of various kinds, 
which are boxed and shipped as fast as 
forged. The rapidity with which the work 


‘is executed, and especially the easy-going at- 


titude of the comfortably seated 
operator, disturb a good deal 
of the poetic sentiment con- 
nected with the earlier disciples 
of Tubal Cain and their sur- 
roundings. A larger hammer 
may frequently be found beat- 
ing out heavier work. These 
hammers are the invention of 
practical mechanics who know 
how to operate as well as to 
build them. Several improve- 
ments have recently been 
made in their construction, and 
those familiar with the use of 
such tools, speak in their 
praise. 

The Delamater Iron Works, 
16 Cortlandt street, New York, 
make their usual good display 
of pumps and pumping ma- 
chinery, including the Rider 
compression pumping engine, 
and the Ericsson hot-air pump- 
ing engine. These small pump- 
ing engines work about as 
smoothly as a clock, and, re- 
quiring only the attention ofa 
house servant, get a good deal 
of notice from those who can 
see use for a pump, the ser- 
vice of which will carry along 
with it no danger from ex- 
plosion or fire. 

A. & F. Brown, 48 Park Place, New York, 
have on exhibition a fine display of finished 
steel shafting, also pulleys, hangers and other 
line-shaft belongings. This exhibit is in- 
structive as showing the extent to which 
steel shafting, in late years so cheapened in 
price, has come into use. 

A. J. Crouthers, 12 Cortlandt street, New 
York, shows a Nagle steam pump at work, 
also a Baragwanath feed-water heater, a 
‘* Standard ” injector, etc. 

Hine & Robertson have feed pumps, 
steam gauges, radiators and other steam ap- 
pliances. The damper for the boilers fur- 
nishing steam to the exhibitors is controlled 
by the Kellam damper regulator, put up by 
this firm. 





= been 

Modern engineering calls for high-speed 
shafting, and, consequently, for narrow belts 
and pulley-faces. 

ae 

An entertainment is to be given at Irving 
Hall, New York City, on the evening of 
December 18, for the benefit of J. E Hall, a 
disabled machinist. The entertainment will 
take place under the auspices of the Mascot 
Social Circle, an organization of machinists 
for social purposes. 

oe 

A piece of 1” steam pipe in the service of 
the New York Steam Heating Company, got 
to leaking and was dug up. The pipe was 
completely corroded through for 12” of 
its length, and fell in pieces while being re- 
moved. ‘‘Coal ashes and cinders were the 
cause of that trouble,” said the engineer in 
charge. ‘‘ A pipe soon gives out when it is 
buried in cinder.” 
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Laying Out Step Pulleys—Fan-Blowers— 
Mending a Broken Pulley. 





By Jamzs F. Hopart. 





The other day we saw a machinist laying 
out a step-pulley—‘‘ cone” pulleys, most of 
the boys call them, but that is not the right 
name. 

Our man was rigging up a speed-lathe 
which had been burned. The overhead step- 
pulley was all right, and ran 750 per minute. 
The steps of the counter-pulley were 3”, 6”, 
9” and 12” in diameter, and required to run 
the lathe spindle 3,000 and 1875, and at two 
intermediate speeds. 

The proportion 750 : 3000: :3: (?) gave 
12” as size of the largest step, and 750 : 1875 
::12:(?) gave 3” for the small step. The 
ceiling of the shop was very low, and there 
were but four feet between centers of 
counter and spindle. 

He had found by experience that if jhe 
made the two middlesteps in proportion 
with the two outside steps, that his \belt 
would be loose when put uponthem. He 
found the length of belt required, took said 
length as radius, and described an arc on the 
floor, Then he drew a chord of the arc, 
equal in length to the distance from center 
of big step to center of little step. 

He then laid off the centers of inter- 
mediate steps upon the chord, and carried 
them to the circumference of the described 
arc for the size required to take up the loose 
belt. Do you see it? Instead of making 
the pulley so that a straight-edge would 
touch a corner of each step, he made them 
touch the inside of a circle whose radius 
equaled length of belt which was to drive the 
pulley. 

Here is a puzzle for you. The belt ran 
all right. It fitted upon each set of steps, 
but we should not dare to figure out the 
rule. Lethim who has the ‘least twisted 
arithmetic” tell how this rule was right. 





Did you ever get into trouble with a fan- 
blower ? 

They are queer things. A certain individ- 
ual has one 36” in diameter, and he found 
out some queer things about it. 

Said blower did not do work enough, so 
he took off the 18” pulley which drove 
the fan, and put on one 36” in diameter. 
Pretty soon the engineer was heard from. 
He declared that blower was taking more 
power than all the rest of the shop. The 
proprietor came down, looked at the indica- 
tor cards, stopped the blower, took more 
cards, and went to figuring. He found that 
doubling the speed of the blower gave him 
double the quantity of air, gave four times 
the pressure of blast, and used up efg/t times 
the power! 

The blower used four horse-power with 
the 18” pulley, and took 382 horse-power 
from the 36” pulley. 

He doesn’t double up blower speeds, hap- 
hazard, any more. 





A shopman had a broken pulley to mend. 
It was a 28x5x1,%,".. One arm broke off 
close to the rim when the thing was cast. 
A piece of rim got broke out by accident, and 
now somebody has dropped a coupling on 
that pulley, and knocked off all the rim from 
between two arms. 

The shopman took his hammer and 
knocked off all the rest of the rim. He was 
careful to save the arms, and broke the iron 
from them clean and carefully. 

He made a wooden rim, and cut large mor 
tises for ends of the arms. When the rim 
got dry, after gluing up, he centered the 
arms and hub in the rim, and poured melted 
brimstone around the end of each arm where 
it lay in the mortise left for it in the wooden 
rim. The shopman turned up the wooden 
rim, balanced it, and a better pulley never 
was seen. 

Many men try this trick. Sometimes a 


Shop Notes. 





The ordinary steady rest often proves a 
poor tool. Too much time is required to 
rig it up. 

For light work, the steady rest shown in 
Fig. 6 is good. It was designed for use on a 
Fox lathe, by Mr. Corbin, of the Rue Manu- 
facturing Company, 907 Filbert Street, Phila- 
del phia. 

Fred Corbin, the maker of the rest, says it 
is easily and quickly adjusted to any size of 
work within 3”, the diameter of central 
hole. The chuck proper is cast iron, in one 
piece. The three jaws are brass. They are 
set up to the work by three set-screws, 
which in turn are held by jamb nuts. 

The perpendicular shank enables the 
chuck to be held in place by a set screw. 
This chuck can be easily adapted for use on 
an ordinary lathe. 








Fig. 6 
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Corsin’s SteaDy Rest. 


Reconstructing a Dismantled Railroad 
for War Purposes. 





By kind permission of the editor of the 
Century magazine, we reproduce from the 
November number of that periodical the fol- 
lowing extract from Gen. Grant’s paper, 
entitled ‘‘ Chattanooga,” graphically describ- 
ing the manner in which a dismantled rail- 
road was reconstructed during the American 
civil war: 


Sherman’s force made an additional army, 
with cavalry, artillery and trains, all to be 
supplied by the single-track road from Nash- 
ville. All indications pointed also to the 
probable necessity of supplying Burnside’s 
command, in East Tennessee, twenty-five 
thousand more, by the same road. A single 
track could not do this. I gave, therefore, 
an order to Sherman to halt General G. M. 
Dodge’s command of eight thousand men at 
Athens, and subsequently directed the latter 
to arrange his troops along the railroad from 
Decatur north towards Nashville, and to re- 
build that road. The road from Nashville to 
Decatur passes over a broken country, cut 
up with innumerable streams, many of them 
of considerable width, and with valleys far 
below the road-bed. All the bridges over 
these had been destroyed by the enemy, and 
the rails taken up and twisted. All the loco- 
motives and cars not carried off had been 
destroyed as effectually as they knew how. 
All bridges and culverts had been destroyed 
between Nashville and Decatur, and thence 
to Stevenson, where the Memphis and 
Charleston and the Nashville and Chatta- 
nooga roads unite. The rebuilding of this 
road would give us two roads as far as 
Stevenson over which to supply the army. 
From Bridgeport, a short distance further 
east, the river supplements the road. 

Gen. Dodge, besides being a most capable 
soldier, was an experienced railroad builder. 
He had no tools to work with but those of 
the pioneers—axes, picks and spades. With 
these he was able to intrench his men, and 
protect them against surprises by small par- 
ties of the enemy. As he had no base of 
supplies until the road could be completed 
back to Nashville, the first matter to consider, 
after protecting his men, was the getting in 
of food and forage from the rll ston, To 
country. He had his men and teams bring 
in all the grain they could find, or all they 
needed, and all the cattle for beef, and such 
other food as could be found. Millers 
were detailed from the ranks to run the 





cast-iron pulley will fail to drive the belt. 
The rim is knocked off, a wooden one built 
on, and that pulley gets right down to busi- 
ness. 

It is the best way to lag up a pulley. Bet- 
ter than drilling holes and screwing on lags, 


| mills along the line of the army ; when these 
| were not near enough to the troops for pro- 
| tection, they were taken down and moved 
| up to the line of the road. Blacksmith shops, 

with all the iron and steel found in them, 
were moved up in like manner. Black- 


bridge building. Axemen were put to work 
getting out timber for bridges, and cutting 
fuel for the locomotives when the road was 
completed ; car-builders were set to work 
repairing the locomotives and cars. Thus 
every branch of railroad building, making 
tools to work with, and supplying the work- 
men with food, was all going on at once, 
and without the aid of a mechanic or laborer 
except what the command itself furnished. 
But rails and cars the men could not make 
without the material, and there was not 
enough rolling stock to keep the road we 
already had, worked to its full capacity. 
There were no rails except those in use. To 
supply these deficiencies I ordered eight of 
the ten engines General McPherson had at 
Vicksburg to be sent to Nashville, and all 
the cars he had, except ten. I also ordered 
the troops in West Tennessee to points on 
the river and the Memphis and Charleston 
road, and the cars, locomotives, and rails 
from other railroads to be sent to the same 
destination. The military manager of rail- 
roads also was directed to furnish more 
rolling stock, and as far as he could, bridge 
material. General Dodge had the work 
assigned him finished within forty days after 
receiving his order. The number of bridges 
to rebuild was one hundred and eighty-two, 
many of them over deep and wide chasms. 
The length of road repaired was one hundred 
and two miles. 


——__—__.>e—__———_- 


Drops and Drop Forgings. 





Mr. Matthew Diamond gave an interesting 
talk on the above named subject before the 
Polytechnic Association of the American 
Institute at their last meeting. He thought 
it very difficult to trace the history of this 
industry. 

He thought that all the manufacturers of 
drop hammers should pool their best 
points. 

Mr. Diamond said the man who puts up 
a drop without a proper foundation has a 
constant and expensive source of trouble 
ever to contend with. If the ground is 
soft, piles should be driven in the place 
where the drop is tu stand. My plan after 
these piles have been thoroughly driven, isto 
place on the top a block of granite 4 to 5 
feet square and 1} to 2 feet thick, leveled so 
that the top and bottom should be parallel. 
This block of granite should be at least six 
feet below the floor. On the granite place 
timbers endwise, preferably white oak, 
bolted together to suit base and height of 
drop. ' 

Die making, he said, is of the greatest 
importance. Many things connected with 
this work do not appear on the surface. In 
designing and constructing what are called 
break-down dies, it is important to save the 
labor of forming the rough stock, which 
comes on the finishing dies. . If the rough 
stock does so come on the dies, the dies will 
soon be destroyed. 

Attempting to forge without break-down 
dies is merely stamping, and cannot be 
called forging. I worked at the anvil for 22 
years, and have some idea of where metal 
will go, when the force of a blow is applied, 
and combining my previous knowledge 
with what I gained by the use of machinery, 
I find drop-forging to be simply black- 
smithing by machinery. 

Having procured the best steel, after it 
has been properly annealed, the impression 
is sunk. A man can then very readily lay 
out from $50 to $150 in labor and material 
on a pair of dies. Then comes the anxiety 
of hardening. If he fails to harden his dies 
properly, or if a die \should crack in the 
process he has lost so much labor and 
material. Both skill and practice are re- 
quired in hardening a die, and the best way 
for a beginner is to make his dies at his own 
expense as I did, and that will sharpen up 
his wits considerably, I am sure. 

The ordinary way of hardening dies, is to 
harden the whole surface, but the water 
takes hold of the corners quicker than the 
center. To overcome this, I do not harden 
the corners, but simply harden the impres- 
sion. 

My method is inexpensive. I take a piece 
of inch board, and cut a piece out the shape 
of the impression. I lay the heated die on 
the board, and cool it by means of water 
brought under pressure through a vertical 





smiths were detailed and set to work mak- 


unless for a very wide face, for heavy work. ing the tools necessary in railroad and | upon the impression, and cooling that part 


pipe, flowing through the hole in the board 


of the die; first. The heated die burns or 
beds itself into the board, so that water 
cannot strike any part of the die except the 
impression. 

The tendency of the die is to be convex 
after hardening. To guard against this, 
after heating, the shank is cooled first, the 
face requiring to be watched closely, to see 
that the heat is sufficient for hardening when 
the die‘is turned over. 

An important element in hardening is the 
heat, and care should be taken to heat 
evenly, and not too rapidly. I do not cool 
my dies dead cold, but endeavor to get as 
uniform a temperature as possible. 

We do not count blows in forging. The 
heat and size of the forging determine the 
number of blows. 

Sometimes hot trimming is necessary, and 
at other times not, the use of the hot trim- 
mer depending mainly on the size of the 
forging, as small forgings can usually be 
trimmed cold: 

In the break-down ‘process we must be 
very careful to allow stock”enough for the 
finish, and we like to see a fin all the way 
around the forging, as evidence that the 
impression is filled. If we continue to 
hammer the forging without removing the 
fin, the dies will soon be destroyed. We 
therefore place the'forging in a press and 
trim off the surplus stuff, and if necessary 
re-heat and repeat the process in the drop. 
In the subsequent discussion Mr. Marsden, 
of Ansonia, Conn., said: ‘In my drop-forg- 
ing experience bundreds of dollars might 
have been saved had I possessed the knowl- 
edge gained from Mr. Diamond’s address. 
We used a process of hardening’ by heating 
in a bath of cyanide of potassium and cool. 
ing in chloride of silver, and the result is a 
very. thorough hardening for small work, 
although much too expensive for general 
use.” 

Replying to Mr. Marsden’s remarks, Mr. 
Diamond said he would not advise any one 
to harden dies in that way, as they could not 
be hardened deep enough, and the result 
would be more in the nature of case-harden- 
ing, or surface-hardening. 

Mr. Marsdeu replied, that in drawing brass 
tubes through a die hardened by this pro- 
cess, the die will do 100 per cent. more work 
than a die hardened by heating in the fire 
and cooling in water. He did not know 
whether the method of hardening by the 
potassium bath already mentioned, would 
have an effect upon the steel, or not. A file 
or steel instrument hardened in this way 
would cut glass readily. 

Mr. Diamond resumed by saying that the 
fumes from the chemical used in the process 
referred to by Mr. Marsden, were very 
dangerous, because poisonous, and advising 
great care in the use of that process. He 
had used that process for hardening delicate 
springs and small work, but would not 
recommend it for hardening a thick mass of 
metal. 


——_ +e —___—_ 


The following figures in relation to ma- 
chinery used on German farms, taken from 
a recently published volume of imperial 
statistics, are interesting at the present 
time. Of 5,276,344 farms, only 391,746 
used machinery at all. Of these, 836 used 
steam ploughs, 63,842 sowing machines, 
19,634 mowing machines, and 374,057 used 
steam or other threshing machines. Thus 
not much over 7 per cent. used machinery at 
all, and of these by far the larger proportion 
only the threshing machine. Three-fourths 
of the whole agricultural industry used no 
machinery, 4,000,000 peasants dispensing 
with it altogether. The farms between 25 
and 125 acres, numbering roughly 600,000, 
employed in round figures 213,000 threshing 
machines. 


The editor of the Emporia (Fla.) Gazette 
sends us a sprig of Florida mistletoe, which 
he guarantees to be suitable for Christmas 
purposes, having worked well in Florida. 
It is accompanied by a number of interesting 
statements of fact relating to the lands and 





development of that State. 
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Staten Island as a Manufacturing Point. 





A bright New York weekly newspaper, 
Tie Hour, referring to the line of railroad 
which the Baltimore & Ohio Co. proposes 
to carry into Staten Island in New York 
harbor, and the extensive terminal facilities 
that will be located there, if the plan suc- 
ceeds, has the following : 


4 very few thousand families, whose 
heads do business in New York, live on 
Staten Island, but the entire population is 
only about 40,000, although the areais nearly 
sixty square miles—more than that of New 
York City with the annexed district included. 
Equally strange, and less explicable, is the 
unanimity with which manufacturers avoid 
Staten Island. Heavy milling is generally 
conducted by preference, where land is 
cheap and transportation can be entirely by 
water. Staten Island has a larger water 
front than Manhatten Island and Brooklyn 
combined, and the land is so cheap and 
abundant that any one can select his site and 
build a dock, but there are fewer factories 
on the whole island than may be found on a 
single mile of the Brooklyn shore. Newark, 
nearly ten miles farther by water, is full of 
mills, the output of which comes to New 
York by water, passing miles of the Staten 
Island shore en route. Opposite one part of 
Staten Island, and only six hundred feet 
away, the New Jersey shore is crowded with 
factories. Opposite another shore of Staten 
Island are continuous miles of warehouses 
in Brooklyn; a tortoise could crawl past all 
of Staten Island’s warehouses in five min- 
utes. 





+—>e-—___—_- 
A New Motor for Vessels. 





A correspondent, who signs himself ‘‘ En- 
gineer,” is anxious that we should inquire 
into the merits of a new vessel recently 
launched in Brooklyn, which is to be equipped 
with motive power, according to one of our 
flaming daily newspaper accounts, as fol- 
lows: 

In the center of the Eureka is a small 
coal boiler which furnishes the motive 
power for two air pumps or air compressors 
placed just abaft it. This boiler will also 
run a small dynamo engine which is to gen- 
erate the electricity, which is really the 
prime mover. Above the four ports or ori- 
tices in the boat, and communicating with 
them by valves, is placed a steel globe two 
feet in diameter, into which the air is com- 
pressed. Into these globes a spray of petro- 
leum is forced and an electric spark causes 
the explosion through two of the orifices— 
either the two leading aft or the two leading 
forward—which will exercise a thrusting 
force of fifteen tons on either side of the 
vessel, and these, it is said, may be regulated 
from two to sixty a minute. 

We can assure our anxious correspondent 
that we shall not fail to observe the per- 
formances of the new nautical motor, but 
before becoming enthusiastic, we think it 
best to wait and see whether the new motor 
is really going to ‘‘ mote,” or whether the 
formation of a big stock company is all that 
lies behind the glowing accounts published 
by the daily press. 
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An Engine with two Connecting-Rods, 





Two connecting-rods attached to one 
crosshead is a novelty in the construction of 
engines, but may be made a useful point 
under certain conditions. The above method 
is used by Thwaites Brothers, Bradford, 
England, for connecting an upright engine 
with a Root blower. 

— => 
Prof. Sweet and Cornell University. 





The following communication from Prof. 
Sweet, referring to a recent paragraph which 
appeared in our columns, explains itself: 


Editor American Machinist: 


The notice in the AmMERIoaAN Maoninist, of 
December 5th, setting forth that I had been 
‘* earnestly invited” to take my old position 
at Cornell University is liable to a decided 
misconstruction. While some of my friends 
at Ithaca have expressed such a desire, it is 
probable that the thought or wish never 
entered the minds of the authorities. 

Joun E. Sweer. 





: —- 

A foot pavement composed of iron slag, 
powdered and laid in cement, has been laid 
in a portion of the Strand, London. If the 
experiment succeeds, this will form a new 


Improvement in Drill-Chucks. 





The illustrations given herewith represent 
a recent improvement in Wescott’s Little 
Giant drill-chuck, as manufactured by the 
Oneida Steam Engine and Foundry Com- 
pany, N. Y. 

Some mechanics want a chuck made so 
strong that it will break a drill before letting 
it slip. This is not a very reasonable desire, 
asa drill should be allowed to slip rather 
than to break. 

The question has been compromised in 
the construction of the chuck here shown, 
by putting in two set screws, one on each 
side of the chuck, at right angles with the 
jaws. These screws may be used or not, as 
desired. With their aid a large drill may 
be held strongly enough to break it, and 
bolts may be held for threading. 

Machinists require a great deal from a 
chuck now-a-days; it must have an immense 
gripping power, concentrated into a very 
small space. By combining in one chuck 
the jaws, which are moved by a right and | 
left screw, and the two set-screws, the grip- | 
ping power of two chucks is obtained, viz., | 
the old-fashioned set-screw chuck, and the | 











improved chuck with right and 
~_— 
A New Scythe. 











A novelty in the scythe line jis being put 
upon the market by the Tubular Blade Com- 


and more than twenty distinct operations to 
complete the work of manufacture. The 
‘*tubular-blade” scythe requires but three 
heatings, substituting drop-forging for hand 
and trip-hammer work. In its manufacture 
strips of sheet steel are used, one side being 
rolled thin to form the back, which is done 
by an ordinary beading machine. The back 
is turned over and the welding done (the 
back being hollow except at the ends) by 
drop-forging in dies of the required shape. 
The required curve is given to the scythe by 
a single operation in a machine designed for 
the purpose. By the old method the curve 
is reached by a number of distinct forgings. 


iron into the back of the point; the tang 
is also of iron. The distinctive claims made 
for the tubular-blade scythe are: that it costs 
less to manufacture; that it is lighter, and at 


substitution of the tubular or hollow back 
for the ordinary bead; and that, for the 
same reason, it makes its way easier through 
grass, and does not lodge sand and dirt. 

*—>e — 
The Watch. 


By F. G. Woopwarp. 











line of improvement. 





utilization of this waste product.—Jron Age. 


left screw. | 
| bodily and hourly about a common axis in 





the pinion upon the staff of the balance, but 
the ‘‘rack and pinions” were short lived, 
and were soon superseded by the present de- 
tached idea. The ‘‘chain and fusee” were 
long considered indispensable to an accurate 
“timer.” Those who now possess an old 
‘‘English lever” doubtless prize it as a 
valuable keepsake for its substantial work- 
manship and accurate movement. 

I have one—always correct in its action, 
frugal as to repairs, it does not seem to be 
the least impaired after a run of about fifty 
years. Experience finally removed the 
chain and fusee some time ago as superflui- 
ties, and gave us the ‘‘ Howard,” the ‘‘ Wal- 
tham,” the ‘‘Elgin,” and others of like ex- 
cellent repute. But this is not the end of 
the string. Some genius has lopped off 
about half the remaining parts of the watch, 
and given a new ‘‘stem winder.” Whether it 
isan improvement or not time will disclose, if 
money and industry will do it. The fact 
that the inventor readily found enterprising 
business men willing to fully secure it by 
home and foreign patents, and enter exten- 
sively into its manufacture, indicates that 
the watch possesses some merit. In this 
watch the whole time system, including 
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“ IMPROVEMEENT IN Dritt Cnucks. 
minute hand, regulator, and plates, revolves 


the ‘center of the case and dial, the hour 
hand being driven by a socket gear on the 
central staff; the balance and scape wheels 
are driven by a fixed central gear. The 


pany, Tribune Building, New York. The| mainspring is several times the length of that 
old style of scythe requires fifteen heatings, | of an ordinary watch, and is fixed at one 
end to the back of the main winding gear. | 
The diameter of this gear nearly fills the) 
back of the case, and the winding pinion on | 
the inner end of the crown shaft is propor- | 


tionately large and substantial. The reader 
bination]. 
who are interested in this class of fine 
mechanism will doubtless see something in 
this little time meter which will vex their 
criticisms. 

ee 





The point is stiffened by inserting a piece of | 


the same time stronger, on account of the | 


ment was regarded as the ‘‘ ne plus” in this| doubles the quantity of air delivered. 
Some of the first! pressure is increased fourfold, and the power | 
watches of this class worked with a rack and | required to drive the blower is eight times as 
pinion, the rack upon one end of the lever, 


One Dollar Patents. 





presented to the President and Cabinet a 
plan for issuing dollar patent rights the same 
/as dollar copyrights, that is, on receipt by 
the Government of a fee of one dollar, to- 


either with or without a drawing. 
| Itis suggested that as not more than one 


in two hundred patents is ever introduced | 
| into general use, under the present plan, the | 
| one hundred and ninety-nine generally poor 
| inventors will have lost oyly $1 each, while if 
| itis introduced and becomes valuable and is 


|claimed by several inventors, as is always 
| the case even under the present costly exam- 
| ination and agents, the rightful owner is to 

One would not suppose at this day that | be determined by the courts as now. What- 
the watch could be susceptible of much im. | ¢Vér may be the result of the scheme as con- 
provement considering its antiquity, its | C¢™™8 poor inventions, it would not be likely 
world-wide distribution and utility, and the | t° work well with good ones. It would 
vast amount of inventive thought and refine- | doubtless prove a bonanza for the lawyers 


ment that have been bestowed upon it. | anaes. ocmmaaananes 
Many years ago the “ patent lever” escape- | Doubling the speed of a_ fan-blower, | 


| great, 


' Railroad Com 


will note the durable ‘‘look” of this com- | 
Experts in horology, and others, | 


The New York //erald says there has been | 


gether with a description of the invention, | 


The 
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Danger of Excessive Tensile Strength in 
Steel Boiler Plates. 





By Wm. Kent. 





Mr. W. L. Clements’ article on the manipu- 
lation of steel in the boiler of the steam 
barge B. W. Arnold, in your issue dated 
December 5th, is interesting, in showing the 
danger likely to arise from improper manipu- 
lation of steel, but it does not state, as it 
should, that the steel was of improper quality 
for boilers. Mr. Clements, in fact, gives the 
impression that the steel was of good 
quality in saying ‘‘ the ductility and tensile 
strength show a good grade of steel, having 
a mean tensile strength of 67,971 pounds,” 
yet in another part of his article he quotes 
the rule of ‘‘ Lloyd’s Register,” that steel for 
boilers should have not more than thirty tons 
tensile strength per square inch, and the fact 
that the surveyors of Lloyd’s consider it un- 
safe to use steel above thirty tons per square 
inch. By Lloyd’s rule, therefore, this steel 
would have been rejected. By the rule 
which has been in use by the Pennsylvania 





pany for several years (steel for 
| boilers must have not less than 55,000 nor 
more than 65,000 pounds per square inch), it 
would also be rejected. Every one of the 
eleven tests given by Mr. Clements falls out- 
side of this rule. He is also in error in stat- 
ing that ‘‘steel for boiler-making purposes 
should contain from one-quarter to one-third 
per cent. of carbon.” Steel containing as 
much as one-quarter per cent. of carbon is 
unsafe for boilers. The practice of all the 
best American steel boiler-plate manufac- 
| turers is to keep the carbon below two-tenths 
of one per cent. 


It is stated in the article that ‘‘in the 
| Arnold’s boiler were used steel plates stamped 
| by a reputable steel-maker, coupons all 
| tested by the local boiler inspector, and in 
| every requirement of law were found to be 
satisfactory.” The stamping of the plates by 
| a reputable steel-maker probably relieves the 
| boiler-maker from responsibility for using 
steel of improper quality for the purpose, 
| and the testing of the coupons by the local 
inspector, and their satisfying the require- 
ments of law, probably exonerates the maker 
of the steel. 


The fault lies with the law passed by Con- 
gress for the guidance of the supervising 
inspectors of marine boilers. For many 
| years this law has especially favored the use 
of just such steel as was put into the Arnold’s 
boiler, in that it allows a higher pressure to 
be carried the higher the tensile strength 
stamped on the steel, and in that it does not 
specify a maximum tensile strength, over 
which all steel should be rejected. There is 
thus a constant temptation to boiler users to 
demand steel of such high tensile strength 
that it approaches a dangerous limit. 

As it is to no one’s financial interest to 
have the law amended, it will probably re- 
main on the statute book for some years to 
come; but the AMerioan Macninist may do 
a good work in educating boiler-makers and 
users that there is danger in the use of steel 
of high tensile strength, and that safety re- 
quires that we should observe something 
| more than the mere legal requirements. 









































+ 


Umbrella and Strap Friction-Clutches, 





The clutches shown on this and the 
opposite page are made by the Dickson 
Manufacturing Company, of Scranton, Pa. 
In the umbrella clutch, the main driving 
shaft (the end of which is shown projecting 
through the pedestal) carries with it by 
means of feathers, the expansible part of the 
clutch, which presses blocks of wood against 
the outside rim, and thus causes this rim to 
revolve, which it would not otherwise do, 
as it and the pinion shown in the illustration, 
are fast to a sleeve through which it runs, 
and independently revolves the driving 
shaft. 

The pinion works through a spur gear, 
which may be on the shaft of a hoisting 
drum or other piece of machinery. The 
groove (lined with wood) on the outer rim, 
is made for the reception of a steel or iron 
brake strap, which can hold this part of the 
clutch, and therefore the {hoisting drum, in 
any position when the clutch is not in gear. 
It will be seen from this description, that 
although the driving shaft is constantly re- 
volving, the drum can operate or not, and is 
always under control by means of the strap 
brake, which is sufficiently powerful to hold 
the drum and its load in any position. The 
clutch is operated by a hand-wheel and 
screw, as shown, or, in cases requiring great 
power, by a lever working a toggle joint. 

In the strap friction-clutch, the driving and 
driven shafts are let into each other in order 
to keep their axes coincident, and on the 
driving shaft is keyed the ‘‘clutch center,” 
which is provided with a groove for the 
reception of wooden blocks against, which 
the strap creating the friction is pressed. 
This strap is attached to the ‘‘clutch disk,” 
which is keyed to the driven shaft. When 
the clutch is to be put into action, the non- 
driving end of the strap is pulled. This is 
done by means of a small crank arm with 
which the end of the strap is connected. 
The force necessary to tighten the strap is 
small. The shaft of the small crank passes 
through the disk, and terminates as shown 
in the engraving. 

The operating mechanism illustrated, 
permits many modifications. For the larger 
sizes, it may be advisable to operate the 
clutch by hydraulic power, and this has been 
done to complete satisfaction in many cases. 
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Turning Steel-Tired Wheels. 





We take the following from the advance 
sheets of a treatise on the above named 
subject by the Niles Tool Works, of Hamil- 
ton, Ohio. 

The car wheel may be viewed as a thing 
by itself independent of its axle, or it may 
be looked upon as a thing fast upon its 
axle. 

The first question to consider_is: Shall 
we true up old wheels while they are on 
their axles, or shall we true them up while 
they are off their axles? There are two 
elements involved in this question: first— 
economy; second—accuracy. If an old 
wheel is already on its axle, and its future 
place is on that axle, it costs money to take 
the wheel off, and it costs money to put it 
on again. On the score of economy it 
would be required that the operation of 
truing the wheel when it is off its axle, 
should present enough money gain to pay 
the expense of taking the wheel off and 
putting it on again. We may dismiss this 
matter with a statement that no method is 
now known for turning wheels when they 
are off their axles which possesses the 
money-saving quality to any such degree as 
will compensate for the expense of removal 
and replacement. On the score of economy, 
therefore, we should deal with the wheels 
while they are on their axles. This ison the 
presumption that the wheels are already on 
the axles, where they are wanted for future 
use. Unfortunately the economy of labor, 
required in the fitting of wheels and axles 
does not guarantee a perfection of fitting, 
and it isthe experience of many, that if a 
car wheel is well fitted upon its axle, it is 
best to let it remain. A good fit will be 





none the better after a seond forcing, and a) 
poor fit is found incapable of being properly 
forced a second time. The character of 
the fitting surface has much to do with 
this. 

If the wheel seat be roughly turned with 
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a coarse feed, it will be found that the eye of | 
the wheel, during the forcing process, has | 


sheared and smoothed down the circum- 


ferential rings or threads to a certain extent, | 


leaving an accurate fit upon the tops of the 
threads. This does not produce a full 
surface fit, but if the force of the contact 
is sufficient, the fit may answer for all practi- 
cal purposes. But upon the second forcing | 
there is a further drawing down of these 
threads and then we have, in case the same 
wheel is used, a practical surface fit under a 
much less forcible contact. If a wheel be, 
forced off and on such a surface several 
times, the fit will be found entirely loose. 
If, however, the wheel-seat and the wheel- 
bore have smooth surfaces, the case is differ- | 
ent, as the area of the surface in contact is | 
complete, and there are no threads to be 
stripped by successive forcings. In view of | 
the general character of wheel fits, we may 
safely say that on the score of accuracy it is 
advisable to leave the wheel on the axle 
until some other motive than the truing of 
the wheel suggests its removal. 

Every lathesman knows that it is a very 





difficult operation to chuck a piece that has 
been turned outside, so as to bore the hole 
true. As difficult as this operation is, he 
knows that it is much more difficult, and 
often impossible, to chuck a piece which has 
been bored so as to turn it true with the 
bore. This may be illustrated by an ordinary 
pulley. If a pulley has been turned, it may 
be put into a chuck and, after much careful 
labor, properly centered, and the hole bored 
sufficiently true for all ordinary purposes. 
But if the hole has been bored in the pulley, 
no lathesman can chuck the job true enough 
to permit the outside to be turned true with 
the bore. The difference in the two opera- 
tions may be explained by saying that in the 
first case the finished surface is on the out- 
side where we can see it, and watch and 
test it, until it runs perfectly true at every 
part, while in the latter case the finished sur- 
face is inside, and where we cannot get at it 
so as to apply any accurate tests as to its 
running. 

It may be laid down as a machine shop 
axiom, never to attempt to accurately chuck 
a job by its bore if its bore is small. This 
axiom may apply to old car-wheels. If a 
car-wheel has been bored, it cannot be put 
in a chuck true with that bore; therefore, 
no simple chucking operation is available in 
accurately truing up the treads of old car- 
wheels. 

The machine shop axiom above noted, 
leads to the following axioms which govern 
every-day practice in every machine-shop in 
the land : 

1. If a job has been turned outside, it may 
be put into a chuck and bored accurately, 
though the process requires an extreme 
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degree of skill and should in all possible 
cases be avoided by making the boring of 
the job the first step. 

2. If a job has been bored. it may at any 
time be turned upon a true mandrel. 

3. Work which is to be both turned and 
bored, must be bored first and then turned 
upon a mandrel, if accuracy and economy 
are sought for. 

These axioms apply with full force to old 
car-wheels. 

If they are to be truly turned while they 
are off their axles, they must be put upon a 
mandrel. If they are on an axle they are 
already on a capital mandrel; then why 
take them off? The old axle being in satis- 
factory shape, every requirement of accuracy 
and economy suggests that the wheels should 
be turned while they are upon their axles. 

- oe 

Steel from iron ore in two hours, is the 
result of recent experiments in Pittsburgh, 
Pa., according to the Pittsburgh Commercial 
Gazette. 


< a 
The Baltimore and Ohio Railroad will es- 


| tablish a Technological School at Mount 


Clare, Baltimore, for the higher instruction 
of the young men in theiremploy. The ex- 
pense is to be borne by the company. The 
students agree to serve the company for 
three years at a fair salary. 
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Prices of Iron and Steel. 





The course of prices for iron and steel has, 
says the Secretary of the American Iron and 
Steel Association, been steadily upward for 
the past three months. The price of pig 
iron has advanced from $17.85 in August, to 
$18 25 in November ; steel rails from $27.50 
in August, to $33. in November; bar iron 
from $38.08 in August, to $39.20 in Novem- 
ber, and cut nails from $2.15 in August, to 
$2.52 in November. 

— pe 
Running Steam Engines in Texas. 





We have received from a correspondent in 
a Texas town the following doleful account 
of the manner in which a large number of 
engines are run in that locality : 


This is a nice country to my eye, and a 
good place for men to come to, who thor- 
oughly understand the principle of the steam 
engine. There are more engines in this 
country than I ever saw any place, and men 
who understand general repairs, and stand 
ready to guarantee their work, will find 
plenty to do, for many of the engines are in 
terrible shape and in the worst of hands. 
The only wonder is how the _ boilers 
stand it. An old two-flue boiler went out 
last week near Hubbard City, and killed a 
team andtwo men. A man that was run- 
ning another gin near there, told me that, 
as near as he could find out, that boiler had 
not been cleaned in a year. But they 
claimed that it was cleaned before the season 
started, which was the Jast of July or first of 





[December 19, 1885 


the end with it. ~ ug from several othi-rs 
of the same m__.-»'jut other sizes, that | 
have figured up, he must have had 
weighted between 150 and 170 pounds, and 
the iron was shell. I asked him what t! 
was on there for, and he said when he bad 
pretty good pressure on, that thing leak, 
The gauge was of the cheap diaphragm pt. 
tern that is always off, and I advised him to 
take off a wheelbarrow load of old iron from 
his lever, but he said if he did, it leaked. | 
teld him it was his head, and the boiler for ‘, 
and went away. There are chancesin Texas 
for good men, but there are enough of the 
other kind here to furnish the rest of the 
country. 

————_*ae- 


The Crystallization of Wrought Iron. 








Professor Thomas Egleston, of New York 
City, said, in discussing a paper bearing the 
above title, read at the Boston meeting of the 
Mechanical Engineers : 

‘*We are very apt to think of iron an 
steel as a homogeneous material. It 
however, anything but homogeneous. If it 
built up by welding, it is supposed you have 
a union by interpenetration. I found, when 
I was in the employ of the Government, that 
in welded surfaces there would be large 
spaces where there was no interpenetration 
and in other cases nothing but juxtaposition 
I had prepared a series of steels that wer: 
made by welding 24 ingots together. At the 
end of the time they were reduced to one 
fourth of their size, and yet every individual! 
ingot was perfectly distinct. There is 
another want of homogeneity, and that is, 
blow-holes. If a blow-hole comes to the 
surface, it eventually propagates itself 
through, asacrack. I found, also, that when 
ever iron, that was supposed to be more or 
less homogeneous, was submitted to shock, 
there was a tendency in the materials to 
undergo crystallization. The crystal faces 
in this specimen have become large, and the 
blow-holes coming to the surface, have re- 
sulted ina crack. In most of the fractures 
caused by shock, the fracture is produced by 
crystallization, owing to the combination of 
the carbon. This tendency can be counter 
acted by heat or rest.” 

John T. Hawkins, of Taunton, Mass., 
gave an account of an experiment on a round 
bar that had been broken with a sledge. In 
some places it appeared wholly fibrous, in 
others almost wholly crystalline. This, he 
thought, would go to show thatthe test given 
by Prof. Thurston would not be reliable, be- 
cause, from the same bar broken under the 
same conditions, you would find different 
results and different appearances. 

W. F. Durfee, of Bridgeport, Conn., 
said that the way in which wrought iron is 
constituted does not seem to be well under- 
stood, and the difference of the structure 
from homogeneous material is not fully 
comprehended. He then described, in an 
interesting manner, the process of making 
wrought iron. He thought the fracture in 
the piece of hammer submitted to the so- 
ciety, might be caused by placing pieces to be 
hammered on one side or the other, and thus 
bring the pressure on one part of the ham- 
mer, and a straining apart, on the other side. 

Richard P. C. Sanderson, of Roanoke, 
Va., said he had made some experiments to 
determine the crystalline nature of iron, and 
he found, invariably at the point where the 
blow struck the axle, a mass of crystalline 
iron. 

President Holloway said that this question 
involved others of great importance. One 
was the influence exercised upon steel by 
being hammered. It wasimportant, because 
some of our largest structures are now made 
of steel ingots, and are hammered. Person- 
ally, he was inclined to think we had had no 
instances in this country where a first-class 
steel casting had been benefited in a large 
structure by being afterwards hammered. 
He also called attention to an opinion of his, 
that every blow struck on a steel bar seemed 
to move the outside of it alone, no matter 
whether it was a large bar or a small one. 

Prof. Egleston said there were two ways of 


August. The explosion blew some of the | 8¢tting over the difficulty suggested: by hav- 
boiler a long distance, and some of it they | ing no center to your steel, or not to hammer 


have never found. 
his safety-valve weight onthe end of the 


lever, and would judge it would hold at | 


I saw one man who had | jt. 


Hammering, said he, is the worst thing 
you can do to a large mass of steel, partic- 


least 100 pounds, and an old 2} globe valve ularly when the inside and outside are not 
with about 10” of pipe attached, hung on/ of the same temperature. 
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Mr. Durfee called av....;'n to the fact that 
if a large ingot is putir “furnace that is 
too highly heated, and the temperature on 
the outside is suddenly raised, that ingot 
pulls itself apart on the outside, and no 
amount of hammering would restore the in- 
terior homogeneity. 

William Kent, of New York City, gave 
a corroborative instance of this, and Mr. 
Egleston said that such holes would never 
close. Mr. Durfee said these fractures, when 
discovered, were often taken for blow- 
holes. 

Mr. Durfee opened the discussion of the 
increase of strength in metals, due to araw- 
ing them, in manipulating them. ‘I have no 
doubt at all,” said he, ‘‘ that the increase of 
tensile strength is caused in the case of iron, 
by the reduction of the thickness of the film 
of cinder which separated the particles of 
iron from each other, so that the force of co- 
hesion has less space to act through.” 

President Holloway said it was well 
known that the refinement of wrought iron 
increased its tensile strength. 

W. T. Nicholson said that steel in small 
areas might be hammered in such a way 
as to become so crystalline as to break 
entirely. 

Prof. John E. Sweet, of Syracuse, N. Y., 
told of an instance where hammering in- 
creased the strength of steel every time ii 
washammered. He thought that if the ham- 
mers were large enough, the ingots would 
not cup at the end, as it was claimed by the 
president they would. 

Mr. Hill said that they made ingots in his 
factory hammered under a steam hammer, 
and the ends always rounded out. 

J. Wendell Cole, of Columbus, Ohio, 
thought hammering made steel finer and 
tougher. 

George R. Stetson, of New Bedford, 
Mass., said there was one class of men who 
would not be convinced that hammering 
granulates iron. They were the old-fashioned 
hammer-smiths. 

Oberlin Smith, of Bridgeton, N. J., 
thought it ought to be considered whether 
these troubles would occur in large ingots if 
the hammers were as large and heavy in pro- 
portion as the hammers which pounded out 
small tools. 

Mr. Durfee said he thought the idea of the 
crystallization of iron as the result of pro- 
longed use, was a mistake altogether. The 
crystals, he thought, running parallel to 
the axis of the bar and separated by a film 
of cinder, constitute the fibers of the iron, 
but there is a transverse separation of each 
crystal from this line just as there is longi- 
tudinally. After this bar or bolt has been 
shaken up enough, some point or some cross- 
section may have a slightly thicker film of 
cinder between the particles of iron, and the 
cohesion is destroyed. 
—- 

The electric light has been successfully 
applied at Woolwich, England, to photo- 
graphing the interior of cannon. Such 
pictures are expected to reveal the presence 
of flaws. 


—— me 





Frank B. Merrill, of the new water com- 
pany, Syracuse, N. Y., has assured the Trades 
Assembly Committee that he will not engage 
foreign labor while there are laborers to 
be had at home, and that he will pay regu- 
lar wages. It is thought nearly 1,000 men 
in that city will want work. 

—_—__ +> ——__—_ 


Cleaning Silver. 





In the course of the discussion on Mr. 
Diamond’s recent address on Drop Forgings 
before the Polytechnic Association of the 
American Institute, S. L. Marsden, of 
Ansonia, Conn., said: ‘‘If you want to clean 
silver, take one pound of cyanide of potas- 
sium to one gallon of water. Put it on the 
stove and immerse the silver. The silver will 
come out as beautiful as if fresh from the 
factory, and as good as new. Thorough 
washing in clear water is required before 
the silver is used, as cyanide of potassium is 
a deadly poison. Great care must be taken 
in handling or using it for the above or any 
Other purpose. 





Discussion at the Philadelphia Engineers’ 
Club. 





At a recent session of the Philadelphia 
Engineers’ Club, a paper by W. 8. Church, 
was read, describing some of the methods 
used in excavating the new Croton aqueduct 
tunnel : 

‘*A most careful system of measuring and 
recording just what is excavated, is being 
carried out. A vertical dial, which the boys 
call ‘The Sun Flower,’ is set up every 10 
feet, and oftener if necessary, and radial 
measurements taken to all the inequalities 
of the section; these measures are plotted 
on the diagrams, and the areas estimated 
with the planimeter.” A discussion followed 
upon the paper of James Christie upon the 
‘* Adaptation of Steel to Structural Work.” 
Thomas M. Cleemann thought the use of 
steel instead of iron, by engineers, was de- 
pendent principally on the manufacturers 
producing a perfectly uniform and reliable 
product, which at present they do not seem 
to do. He thought that the advantage of 
using a cast metal was in favor of steel, by 
which struts could be made of a hollow 
circular section, requiring least material, 
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and the punching of holes for fastening 
pieces together by riveting, which especially 
weakens steel of a high grade, could be 
dispensed with. James Christie said in reply, 
that it was very improbable that struts 
would ever again be made directly from 
castings. Aside from the difficulty of main- 
taining a uniform thickness of metal, the 
cost of construction would be greater than 
by the present method of building up rolled 
material. Prof. Wm. H. Burr said the steel 
question presents itself to engineers under 
two entirely different aspects. The first 
involves the character of the metal per se; 
and the second is based upon the considera- 
tion of the influence of this metal on struc- 
tural design. In the first place, although im- 
provements in the uniformity of production 
can yet be made, steel makers, by either the 
Bessemer or open-hearth processes, are 
ready to work under any physical specifica- 
tions effecting uniformity, that may be de- 
manded by the best engineering practice of 
the present time; and {it may be safely 
asserted that increased uniformity will keep 


pace with any demand. 
li 

Don’t trust the indicator card until you 

know who took it. 
ee — 

The people of Stroudsburg, Pa., have 
evolved a plan of their own, as an induce- 
ment to manufacturers to locate in their 
town. They offer to lend a New Jersey 
firm $20,000 at 5 per cent. interest as such 
inducement. 

ee 

Peter Donahue, who recently died in Cali- 
fornia, once worked in a Paterson (N. J.) 
machine shop. He went to California in 
1849. He built a railroad 150 miles long at 
his own expense, and started the first iron 
works in San Francisco. 
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Rating of Steam Boilers by Horse-Power 
for Commercial Purposes. 





EXTRAOTS FROM A PAPER READ BEFORE 
AMERICAN SOOIETY OF 
NEERS. 


THE 
MEOHANIOAL ENGI- 


By Proressors W. P. TrowpripvGk anp C. 
B. RicHarpDs. 





The use of the term horse-power to desig- 
nate the capacity of a boiler for making 
steam, has become so far universal, at least 
in this country, that it is employed at once 
to furnish in a general way, not only a basis 
for estimating the first cost, but also a meas- 
ure of the performance of a boiler when in 
use. 

The incongruity of the expression has, 
however, become more apparent as the use 
of boilers for other purposes than power has 
been extended, and for which purposes they 
are still sold by the horse-power, and it is 
becoming more important every year that 
the true significance of this unit as applied 
to boilers should, if practicable, be properly 
defined. 

The committee on boiler tests in their 
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very able report, recently submitted to the 
society, state that ‘‘what is needed is a 
standard unit of boiler power which may be 
used commercially in rating boilers, and in 
specifications presenting the power to be de- 
manded by the purchaser and guaranteed by 
the vender.” 

If the unit of boiler power is to havea 


fixed, definite, and universally acceptable | 


meaning, it also must be referred in its ele- 
ments to standard or fixed conditions. 

The essential elements or simple units, 
which must compose the complex unit of 
commercial boiler power are: 1st, a certain 
weight of water evaporated in a given time ; 
2d, aunit of evaporation as determined by 
the temperatures at which the water is sup- 
plied and evaporated ; and 3d, the quantity 
of fuel required to evaporate the given 
weight under fixed or specified conditions. 

If either of these elementary units is left 
indefinite the whole unit will be indefinite. 
Let us consider them separately. 

I. The weight chosen must be a pound, or 
the multiple of a pound. 

II. The quantity of heat required to 
evaporate a given weight will be established 
when a ‘‘unit of evaporation” or the quan- 
tity of heat required to evaporate one pound 
is chosen. This requires that the tempera- 
ture of the feed water, and the temperature 
of evaporation, shall be taken into account. 
It is a matter of mere convenience or ex- 
pediency whether the old and well-estab- 
lished custom of assuming both these tem- 
peratures at 212° Fahr. shall be departed 
from and new temperatures selected. 

The number of pounds of water, or the 
weight of water, which shall enter the unit 
of boiler power, has not been fixed either by 
statute or universal custom, while the third 
element is also one which has not been fixed. 
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The consideration of fuel consumption is 
in our opinion, a vital point. Upon it de- 
pends entirely whether it is possible for this 
Society to suggest or propose a unit of 
boiler power so definite that, used as a basis 
of agreement between buyer and seller, both 
can be fully protected. 

The proportion of the whole heat so 
transferred per pound of coal, depends on 
several independent circumstances: to wit, 
the quality of the coal, the rate of combus- 
tion or draft, the management of the fires, 
and the amount of heating surface exposed 
to the action of the heated gases and to the 
radiation from the incandescent fuel. The 
quality of the coal and the management of 
the fires are under the control of the pur- 
chaser. 

The quantity of heating surface, and the 
proportion of the heating surface to the grate 
surface, must almost necessarily be fixed 
when the boiler is made, and when once 
fixed are usually invariable, but the draft is 
a variable quantity. Here then is one of the 
principal points where the buyer and seller 
should be furnished with some common 
ground to stand upon. They cannot refer 
to universal usage or common practice. An 
“average” height of chimney or 
rate of combustion is too indefi- 
nite. They should both understand 
what rate of combustion is to be 
adopted when the boiler is to de- 
velop the power for which it is 
guaranteed—a certain number of 
horse-powers. 

The capacity of a given boiler for 
making steam, the grate and heat- 
ing surfaces being fixed, depends 
directly on the rapidity of the com- 
bustion or the quantity of fuel 
burned in a given time, the capacity 
increasing as the rate of combus 
tion increases, but with a dimin- 
ishing rate of increase. 


This diminishing rate of increase 
in the power of the boiler arises, as 
is well known, from the fact that 
although the heat evolved by the 
combustion of one pound of fuel is 
the same whether the combustion 
be slow or rapid, yet the proportion 
of this heat, which is transferred to 
the water in a given time, depends 
on the laws of transfer of heat 
through the metallic plates, a greater 
proportion of heat being thus transferred with 
slow than with rapid combustion ; a greater 
proportion also being transferred the greater 
the amount of heating surface in proportion 
to the weight of fuel burned in a unit of 
time. 

It is therefore necessary in establishing a 
unit of boiler power, that the rate of com- 
bustion as a limiting condition shall be fixed, 
otherwise this unit will be an indeterminate 
quantity. 

By referring the rate of combustion to the 
heating surface, this object is not only at- 
tained, but a reasonably uniform standard 
for the economy of evaporation—a most im- 
portant consideration in connection with the 
market value of boilers—is secured. 

This idea of referring the rate of combus- 
tion to the heating surface was suggested by 
Rankine, and also by General Morin, and if 
it be impossible to introduce the rate of 
combustion as an element of the unit under 
consideration, it seems to us that it would 
not be advisable for this association to com- 
mit itself to any definition whatever, but 
rather to discourage the use of the expres- 
sion horse-power, as applied to boilers. 

We believe, however, that the subject is 
well worthy of further consideration by the 
Society, not only with the object of giving, 
as far as possible, uniformity to the rating of 
boilers throughout the country, but for the 
purpose of affording, in cases of actual dis- 
pute or litigation, some common ground for 
engineers and experts to stand upon in their 
determinations of the commercial rating of 
boilers. 

It is not the object of this paper to discuss 
in detail the questions which must be con- 
sidered in establishing a proper unit of 
boiler power; nor even to suggest or recom- 
mend any definite formula forsuchaunit; but 
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rather to urge the subject upon the Society 
as one which should be separated entirley from 
that of boiler tests; and which, since it has 
come before the Society for discussion and 
action, should be treated with the care 
which its importance seems to deserve. 

When the importance of the steam boiler 
is taken into account, and the many issues 
which may depend on a correct understand- 
ing of the term ‘‘ horse-power” as applied 
to it are considered, it seems to us that the 
American Society of Mechanical Engineers 
may do the public a real and substantial ser- 
vice by making this subject one of special 
consideration and action. 

Purchasers of boilers, who are chiefly in- 
terested, have no other resources for reliable 
authority or information than the deliberate 
decisions of an engineering society like this, 
which in its organization and membership 
is in every way competent, and the only 
public authority to which such questions 
can properly be referred. 

In conclusion, we desire to state that we 
consider that the chief object to be attained 
in agitating this subject, is the adoption of a 
unit so clearly and precisely defined as to re- 
move, as far as possible, all uncertainties as 
to the conditions which form the basis of a 
purchase and sale, and under which precise 
conditions an engineer or expert must under- 
take a test in case of dispute. 

The unit of boiler power which shall meet 
public expectation should evidently be one 
so defined that no two experts in determin- 
ing the power of a boiler could substantially 
or materially disagree in their determina- 
tions. 

DISCUSSION. 

Geo. H. Babcock objected to the effort to 
do away with the horse-power unit which 
had been established by long usage and con- 
firmed by judicial decisions. He reviewed 
the definitions of horse-power given by Watt, 
and the other units which Watt used, and 
endeavored to show the absurdity of intro- 
ducing this new element of fuel consump- 
tion in calculating the power of boilers. 
‘Weare told,” said he, ‘‘ that a body may 
nave three dimensions, but we never heard 
of four.” The horse-power of boilers, as de- 
fined by the committee on boiler tests, has 
the equivalent of static force in the water 
evaporated ; of weight, in the increased vol- 
ume; and of time, in the period specified. 
In the matter of horse-power, the question 
of fuel is a question full of difficulties; and 
it would be more convenient and desirable, 
if this element is to be expressed, that it 
should be expressed in dollars and cents, in- 
gtead of pounds of coal. Then we might go 
further and establish a standard cost out- 
right of the boiler itself. The poor bewil- 
dered purchaser might thank this Society 
for doing so; the question is, What shall be 
considered a standard of boiler horse-power ? 
There is no more reason why a man should 
be his own engineer than his own lawyer or 
doctor. The plan proposed by the com 
mittee on boiler tests comprises a standard 
pressure, a standard weight, and a standard 
time. 

William Kent expressed regret that Pro- 
fessors Trowbridge and Richards were not 
satisfied with the view taken by the Society, 
and endeavored to keep open the agitation. 
He believed the standard adopted by the 
centennial committee of judges is not only 
accurate but the best that is attainable under 
present conditions. He cited a number of 
cases in which he said: ‘‘The fuel con- 
sumption had no proper place, and would 
only lead to vexatious complications if it 
were broughtin.” In many cases, he pointed 
out, the fuel consumption is entirely unim- 
portant, as refuse or very cheap fuel is used. 

Prof. Thurston said, ‘‘that when the com- 
mittee came to attack the subject, it was 
necessary for them to find a unit of measure, 
not of power, by which the boiler should be 
known, but of the power actually delivered 
from the boiler. The committee at that 
time had no business with the measure of 
the capacity of boilers with a view to deter- 
mine how they should be sold in the market. 
There are two distinct things to be con- 
sidered: First, what shall be the unit by 
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gecond, under what conditions may that 
unit be applied in order that we may be able 
to say that a boiler has a certain power or | 


has not a certain power?” | 
- ME 


LETTERS FROM PRACTICAL MEN. 





Laying out Rivet Holes in Sheet or 
Boiler Iron, 
Editor American Machinist: 

It often happens that a hole is to be 
patched in some iron tank, boiler, or ship. 
A template of thin wood is made and fitted 
in the place to be occupied by the new plate. 
The holes are marked as desired. 

The cut shows a handy marking tool for 
transferring the hole marks from template to 
iron plate, as practiced by several ship 
builders and sheet-iron workers. 

A is the template, in position upon the | 
plate D, and held by the weights B and C. 

The tool # is made of thin steel about 2” 
wide. It is formed as shown at /, and in 
the section G, J, H. 

At @ a slight burr is left where the hole is 
punched, and is filed up sharp to be ac-| 
curately p!aced upon the hole marks when | 


| from time to time, gives a gloss to the work 


This mixture may be melted, and run into 
the corners while hot, or it may be held in 
the hand until slightly warmed and softened, 
when it may be pressed into place like or- 
dinary putty. 

First, give the pattern a coat of varnish, 
then apply the mixture, using a hard-wood 
stick, flat on one side and half round on the 
other side (or, better still, a steel tool 
nicely polished) the ends being a true circle, 
and rounded about the size of the fillet 
wanted. It may be made double-ended for 
different sizes. Press the mixture into the 
place where wanted, by the rounded end of 
stick, using the back of the stick until the 
desired effect is produced, then draw or 
scrape with the flat or face side, inclining it 
against the pattern on either side to take off 
the surplus. Wetting the end of the stick 


and frees it better than when dry. 

A little patience and practice will give the 
desired effect, and you will be surprised at 
the result, and the uses it can be put to. 

For fillets, stopping up screw and brad 
holes, and for building out, to a certain ex- 
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they are scratched upon the template. 
At a burr is turned down }”; it is done 
by careful punching. 


lead, the template slightly raised, and the 


is then pressed down upon the iron D or K. 
The white lead upon 7 makes a neat circu- 
lar mark, whereby the hole may be punched 


out, or centered and drilled. BF. d. 


Setting Compound Rest, 
Editor American Machinist : 

The following method of setting a com- 
pound rest for turning the tread of car 
wheels, is slightly different in application, 
although not in principle, from the method 
given inthe AmertoaN Macnutnist, Novem- 
ber 28, by Ralph E. State, for turning a taper 
hole: 

Required to turn 
wide. 


Qn" 


1 
O14 


8 


’ coning, a tread 


125 
3.75 7 


ea" 
4 


Divide 3” by , which equals 


v0 
-033333 -+- 
The tangent nearest this number is 1°45”, 
Set the rest at 2°, which is very nearly 
correct. W. G. Rionarps. 


Fillet Composition, 
Editor American Machinist: 


In 1873, I had charge of the building of a 
steam pump. To lighten the castings and 
please the eye, the curves of the draftsman 
were brought out in all their fancy lines, and 
to push the work, only the general outlines | 
of the pattern were finished by the pattern- | 
maker, leaving the fillets, screw and brad | 
holes to be filled, and the varnishing to be | 
done by myself. 

For fillets, and filling holes, I made the | 
following mixture : 

2 lbs. best beeswax, 2 oz. yellow ochre, 
1 oz. white lead. Melt the wax, and stir in 

| 
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which boiler power shall be measured? 


the ochre and lead gradually, until well 
mixed. 





River 


When in use the burr 77 is dipped in white | 


tool clasped upon it as shownat and /. It 


| core being 14” to 13”, so that, excepting the 


| Masters’ tubes. 


Houss. 


| tent, it makes a cheap material, and cannot 
| be beaten. W. H. Borer. 
| Rhinebeck, N. Y. 


Venting Difficult Brass Castings—Lead 
Not Essential to Soundness— Good 
Arrangement for Furnace Grate, 

Hditor American Machinist : 

In your issue of November 28, Mr. Masters 
mentions some brass tubes 12” long and 2” 
in diameter with a flange }” x }’’ on one end, 
having a hole 1” in diameter cored through 
them. When these castings were poured in 
a horizontal position, it was found that they 
would leak under a steam pressure of 60 
pounds; when poured in an upright position 
they were perfectly sound. I do not think 

|the position in which they were poured 

|caused the soundness in one case, or the 
| unsoundness in the other. 

We make a brass casting here 18” long 


and with diameters of 1}”, 13” and 2” and 


with a §” core clear through. We pour this 


horizontally,and always get a sound casting, 
| but it is due to having a large vent hole 
(3, in diameter) through the whole length 
enough to flow freely, 
enough to cut the sand. At first we lost 
these castings, because we used too small a 
vent wire, and they were no better when 


horizontally. 


We make another casting, more difficult 
on account of 


than Mr. Masters’ tubes, 
having only one core bearing. It is 9” 
long, 2” in diameter, and with one end 
solid; 2” from the other end there is a flange 
4°” in diameter and }” thick. It is cored 
out 8}” of its length, the diameter of the 


closed end, it is almost the same as Mr. 
The inside end of the core 
is held in place by a piece of tinned sheet 
copper 4” long, ?” wide and ,," thick, mado 
up in the core, and resting in a core print in 


of the core, and pouring the metal hot 
and yet not hot 


poured perpendicularly, than when poured 


we pour horizontally, ;°,”’ vent, but use the 
wire in making the core, and we have neycr 
had one leak. 

I know, beyond a doubt, that the pres. 
ence of lead, though very useful, will n 
insure soundness in brass castings, and a): 
that its absence will not cause unsoundnes 
Having the moulding sand neither too w 
nor too dry, cores well vented and thorough, 
dried, metal properly mixed and poured, are 
the essential conditions for successful brass 
moulding. 

A good arrangement of a grate consists 
having two pieces of iron 6” long, 2” wide 
and }” thick bolted under the bottom pla! 
of the furnace 6” apart and extending 2 
inside’ at the back of the furnace, and ; 
front, resting in a slot in the cross-bar und. 
the furnace, one loose piece of iron of the 
same width and thickness as the others, }): 
long enough to extend 2” inside and 2” out. 
side of furnace, and with a 1” hole near 
the outer end. If the grate be of one piece, 
and its diameter 14” shorter than that of the 
furnace, it can be readily put in from above 
or below, and will rest securely on thes 
three pieces of iron. To clean the furnace - 
pry the front piece out 2”, and the grate wi! 
drop. When the furnace is cleaned, pus! 
the front piece back to its place and with the 
tongs lift the grate edgewise through th: 
furnace, and set it in its place. 

Lima, Ohio. JosEPH Waite. 


ar 
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Srass Melting, Brass Furnaces and 
Brass Mixing. 


Editor American Machinist : 


I have found much to interest me in the 
articles on moulding, but never more so than 
now when you are having a discussion 
directly in my line, which is brass moulding. 
The furnace illustrated by friend Masters, 
is, I have no doubt, a good one, but I think it 
is capable of several improvements. In the 
first place, I would sink the furnace low 
enough to allow the top of it to be flush 
with the floor, or, at the most, not more than 
4” above it; then the men when taking 
out the crucible would not have to lift so 
high, and would not be so likely to make a 
misstep which might be the cause of maim- 
ing them for life. The shell of the furnace, 
I would have made out of } inch sheet iron 
in the form of a drum and would line it 
with bricks made in sections, 4 of which 
make a complete circle. 

The drum should be made so that the 
bricks will fit without wedging, and spaces 
can be filled with fire-clay mixed thin with 
water. 

I cannot agree with Mr. Ward that loose 
bars are the best for grates. When I took 
charge of the foundry where I now work, 
theregwere six furnaces rigged up just as Mr. 
Ward says his are. I tried them for a 
while, and then I made up my mind to try 
something else. Not being able to take the 
furnaces down and rebuild them, I made a 
pattern for a grate, and had it cast in one 
piece. I put a strip on the back side of the 
grate, to reston the bar at the back of the 
furnace, and made a rest for the front by 
bending a piece of iron bar at right angles, 
and making it long enough that one side of 
it came up against the outside of the furnace 
and the other went through a hole and 
under the front of the grate. Now, when 
I want todump my fires, all I have to do is 
to pull out my hooks, and the whole bottom 
falls out. 

The best way is to have the grate hinged 
to the bottom plate of the furnace which 
can be done by casting two hooks on the 
under side of the bottom plate, and having 
two lugs on the grate to fit into them ; 
have a piece about 1}” square and 6” long, 
projecting from the front of the grate. 

Cast a hook something like a latch, and 
bolt it to the bottom plate of the furnace 
(which I would have at least one inch thick) 
then hang the grate on the two hooks under 
back of bottom plate, raise the front, and 
the grate will drop into place of its own 
accord. I do not think it is necessary i0 
firing up a crucible, to have the coal 2ny 
higher than the top of the same. 

If time were no object, the suggestions by 


also 





the lower half of the mould, This casting 





Mr. Ward, to put a brick in the flue to 
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check the draft, and hold the zinc in the 
tongs near the surface of the molten copper 
until it began to melt, might be good, but 
if I saw a man doing it, I would be very 
likely to ask him what he was about. 

I believe that the quicker you can get 
your metal melted and out of the furnace, 
the less chahce there is for waste by oxida- 
tion. 

The compositions given by Mr. Masters are 
very good, but I think that bronze with 
18 lbs. tin to 80 lbs. copper would be too 
brittle for most uses, and brass with only 20 
lbs. zinc to 80 lbs. copper would be a little 
too good stock for ordinary use. 


Ricwarp M. WHITTAKER. 
Stamford, Conn. 
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A New Form of Steam Calorimeter, 


By Gro. H. Barrus, Boston, Mass. 





A PAPER READ BEFORE THE AMERIOAN SOOI- 
ETY OF MEOHANIOAL ENGINEERS. 





The calorimeters ordinarily used for meas- 
uring the dryness of steam operate in an in- 
direct manner. They first determine how 
much heat is contained in the sample tested. 
The condition of the steam with respect to 
dryness is then shown by comparison of the 
result with the quantity of heat given by the 
authorities for dry saturated steam. The 
sample contains moisture in proportion as 
the result is less than the authorized stand, 
ard. It contains what is termed superheat, 
in proportion as the result is greater than 
the standard. 

Suppose the steam has a pressure of 80 
lbs. per square inch above the atmosphere: 
the total heat given in the tables for this 
pressure is 1212.6 B. t. u. above 0 Fahr. If 
the calorimeter test yields, for example, 
1190 B. t. u., it falls short of the standard 
22.6 B. t. u., which is an indication that the 
steam contains 


22.6 
= 
885.7"? 


per cent. of moisture. If the test yields, 
say, 1225 B. t. u., it gives an excess over the 
standard of 12.4 B. t. u., which is an indica- 
tion that the steam is superheated. 


os 
; 495 eo) degrees. 


Calorimeters which work on this principle 
do not give accurate indications of the 
amount of moisture in steam, unless ther- 
mometers and scales are employed which 
are sensitive and which register minute 
changes, and unless extreme care is used in 
the manipulation of the apparatus. In the 
case of the bavrei calorimeter, the one com- 
monly used, supposing the range of tempera- 
ture to be 50 degrees Fahr., and the weight 
of steam used for a test 20 pounds, an error 
of half a degree in the observations of the 
thermometers, or an error of one-fifth of a 
pound in the observations of the weight of 
water in the barrel, causes an error of one 
per cent. in the result. A larger error than 
this might ensue, if the observation of each 
extreme was erroneous, and all the errors 
acted in the same finaldirection. Unusually 
close work is more important than would 
first appear, for the reason that the moisture 
in steam of ordinary dryness, does not often 
exceed 3 per cent., and a small error be- 
comes large by comparison. 

Calorimeters of the continuous type are 
more accurate in this respect, for they deal 
with larger quantities of steam and water, 
and a greater number of observations for a 
given test. But they require equally care- 
ful manipulation. 

The new form of calorimeter presented in 
this paper is offered because it so far re- 
duces the errors referred to that they become 
almost inappreciable, and it greatly simpli- 
fies the operation of making an accurate test. 
In order to use it, it is simply necessary to 
observe thermometers which show many de- 
grees change of temperature for a change of 
one per cent. of moisture. It should be 
said at the outset that it is intended to be 
used only for testing moist steam. 

Unlike the calorimeters referred to, the 
new apparatus operates directly upon the 
moisture contained in the sample of steam 
tested. It evaporates the moisture, and de- 
termines its amount by measuring the 
amount of heat required for this purpose. 
The evaporating agent is a current of super- 
heated steam, and it is the superheat of 
that steam which is utilized to do the work. 
The determination of the amount of super- 
heat required constitutes the immediate ob- 
ject in view, and this is attained by observ- 
ing the temperature of the superheated 
steam before and after its use. When the 


quantity of superheated steam equals that of 
the sample tested, the evaporation of one per 
cent. of moisture reduces the temperature 
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approximately, 18.7 degrees Fahr.* In pro- 
portion, then, as the fall of temperature is 
greater or less than this number of degrees, 
the amount of moisture sought for is greater 
or less than one per cent. 

It is immaterial what the exact quantity of 
steam is which is tested, so long as the rela- 
tion borne to the current of superheated 
steam remains constant. Weighing is there- 
fore dispensed with altogether, and the de- 
sired relation between the quantities is 
maintained by causing each current of 
steam to pass through an orifice of fixed size. 
To obtain equal quantities, which is the re- 
lation most to be desired, the two orifices are 
made of practically the same size and the 
steam is admitted upon them with a press- 
ure common to both. 

The general form of the apparatus is 
shown in the illustration, Fig. 86. 

Two half-inch connections are made with 
the steam pipe or boiler, one for the attach- 
ment of the pipe H, which is to convey the 
moist steam to be tested, and one for the at- 
tachment of the pipe #, which is to supply 
the superheater. The moist steam enters 
and passes through the pipe 7 O, surround- 
ed by the jacket /J K. On its exit at O, it 
passes through the thermometer chamber P, 
and emerges through an orifice at VV, about 
4 of an inch in diameter. 

The supply of steam at # enters the super- 
heater G, which is a 14-inch pipe, and is 
there heated by the gas lamps #. It then 
passes through the thermometer chamber Q, 
and enters the jacket J J K. The hot 
steam traverses the length of the jacket, 
passes through the thermometer chamber JL, 
and emerges at the orifice /, which, like the 
one at J, is about 4 of an inch in diameter. 
Each thermometer chamber is provided with 
an immersed oil cup, containing a thermom-. 
eter as shown at J. The ends of the jacket 
are provided with insulated stuffing-boxes 
(not shown in the drawing), through which 
the inner pipe passes, and this pipe is sub- 
divided into a number of smaller pipes to in- 
crease the heating surface. The outside of 
the apparatus, with the exception of the 
superheater, is protected with non-conduct- 
ing covering, 

In operating the calorimeter, full pressure 
is admitted to both pipes, and the jacket 
steam is heated till the thermometer C com- 
mences to rise above a normal temperature, 
a condition which indicates that the moisture 
is all evaporated from the steam to be tested. 
As soon as the indications have become con- 
stant, the difference between the thermom- 
eters A and B is observed, and the quantity 
thus obtained is corrected for the amount 
which C has risen above the normal tempera- 
ture. <A still further correction is applied 
for radiation from the outside of the jacket, 
which is found by passing steam of the same 
average temperature through the jacket, 
without admitting steam to the inner pipe, 
and observing its fall of temperature. With 
hair-felt covering, the radiation causes a re- 
duction of from 10 to 15 degrees, varying 
according to the degree of temperature. The 
weight of steam used by each pipe when the 
pressure is 80 pounds, is about 60 pounds 
per hour. 

The result gives the number of degrees of 
superheat, corresponding to the moisture 
which has been evaporated. To find the 
percentage of moisture, this number is 
divided by the number of superheat degrees, 
corresponding to one per cent. of moisture, 
that is, to one per cent of the latent heat at 
the existing pressure, which, as already 
noted, is 

Latent Heat. 
47.5 

To revert, now, to the matter of the error 
to which the new calorimeter is liable, a dif- 
ference in temperature of approximately 
18.7 degrees appears when a change of one 
per cent. occurs in the amount of moisture. 
If an error, therefore, of 18.7 degrees was 
made in observing the required difference of 
temperature, it would affect the result only 
one per cent. Inthe case of the barrel calor- 
imeter, anerror of 18.7 degrees would affect 
the result 37.4 per cent. 


DISCUSSION, 

George H. Babcock, of New York 
City, said the necessity of something more 
accurate than we have is very apparent. At 
the test made at the electrical exhibition, the 
judges found it necessary to throw out all 
the tests made by the calorimeters and guess 
at the results, as they could guess nearer 
than they could measure. While he felt in- 
debted to Mr. Barrus for the suggestion of 
a new method, he could suggest several dif- 
ficulties. It was more difficult, he said, than 
might be supposed, to get orifices of exactly 
the same size. A microscopic fleck of dust 
will seriously affect the results. Then there 
is a considerable difference in the rate of flow 


* This is the exact quantity for 80 pounds press 
ure. For other pressures the quantity is obtained 
by dividing the latent heat by 47.5. 
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of steam, according to whether it is moist, or 
dry, or superheated. Whether it will be 
possible to accurately ascertain the differ- 
ences, even by a table, so as to make proper 
allowances, is questionable. Again, this is 
arranged for steam of one definite amount of 
moisture—steain which is all alike. We all 
know that the moisture in steam will vary 
considerably, that a little difference in the 
speed of drawing the steam from the boiler 
will make a little difference in the quantity 
of moisture, and sometimes even the ques- 
tion of firing will make a difference. 

Prof. Gaetano Lanza, of Boston, said that 
at the Institute of Technology one of the 
glass calorimeters was in use, and as a rule 
gave good results. He thought a good deal 
of trouble was due in many cases to varying 
pressure. 
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said that fifteen years ago the quality of 
steam leaving the boiler was not thought of 
as of any great importance. Up to that 
time the only man who had given the sub- 
ject careful and scientific consideration was 
Hearne. Ile began his experiments as 
early as 1865, but up to 1871 there never had 
been any considerable amount of experi- 
mentation. Nobody knew, in stating the 
work of a steam boiler, whether the results 
as given for this particular boiler might not 
be complicated by the difficulty that no one 
could tell him whether the steam were wet 
or dry, and if wet to what extent it was wet. 
Prof. Thurston described at length the 
method which he took in 1871, as the chair- 
man of a committee of judges, to determine 
these elements accurately. Some tubes were 
obtained, and from those tubes was built 
up a surface condenser. Into that was 
turned all the steam that the boilers would 
make, and thus the boilers were tested. The 
test ran a day in each case. The judges de- 
termined as well as they could what was the 
condition of that steam. ‘‘ My idea,” said the 
speaker, ‘‘ was to see by some method—it 
might be rough, but would be in some de- 
gree satisfactory—whether we could rely 
upon the old tests and could go on without 
testing the quality of the steam. The result 
was to show that the old results were fairly 
satisfactory, but we also found that it was 
possible to reduce the amount of priming to 
any extent, and even to produce superheat- 
ing. It would be entirely impracticable, 
however, to use this method in ordinary ex- 
hibitions, and our next experiment was by 
the barrel or tank calorimeter. It has been 
used by a great many engineers and is still 
in use, but only one or two gentlemen for 
whose opinions I have great respect, tell me 
they are getting fairly satisfactory results; 
and it is necessary to have scales that shall 
have unusual accuracy.” Prof. Thurston 
then spoke of the difficulty of getting accu- 
rate thermometers that would stay accurate. 
In conclusion, he said he thought the device 
presented had many advantages for meeting 
difficulties. 

Prof. Wm. A. Rogers, of Cambridge, said 





that the difficulty in getting exact diameters 
/could be solved, not by any mechanical 


| method, but by examination under a micro- 
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scope. He thought the difficulty about the 
thermometer also could be wholly and com- 
pletely solved. He was himself completing 
some experiments in Cambridge, with two 
metal strips which could be immersed in the 
steam. One of the strips was of steel and 
the other of aluminum. They are fastened 
at the end, and a line is drawn across at a 
given temperature. He finds that they act 
15 or 20 times as quickly as the ordinary 
thermometers and the zero remains un- 
changed. 
——_-4>>e—_. 


Hydraulic Mining, 





The following paragraphs are extracts 
taken from an address by John B. Hittell, 
delivered before the Society of California 


, Pioneers, San Francisco, Cal. 


The best methods of handling water in 
shallow and deep placers are en- 
tirely Californian. Here most of 
them were first invented, and all 
were carried to the highest per- 
fection. The board sluice, known 
in other lands in ancient times, 
was re-invented in Nevadacounty 
and made far more effective than 
ever before. Hydraulic washing, 
the process of using a stream of 
water under pressure to loosen 
an alluvial auriferous gravel, 
first invented in the same county 
by Edward E. Matteson, was 
afterwards improved by globular 
joints to connect the nozzle with 
the pipe, deflectors to enable one 
man to turn a nozzle ten inches 
in caliber under a pressure of 400 
feet, internal feathers to keep the 
stream from twisting and scatter- 
ing, and many other devices. By 
the help of Matteson’s inven- 
tion at least $500,000,000 have 


Prof. Robert H. Thurston, of Ithaca, N.Y., | been added, in California, to the world’s 
| stock of gold. 
| Pliny, makes the mistake of asserting that 


Delmar, misinterpreting 


hydraulic washing was used in ancient 
Spain, but Pliny’s language does not imply 
anything beyond the ground sluice, a much 
inferior process. 

By bold experiments the early hydraulic 
miners ascertained that sheet-iron pipe would 
bear a much greater pressure of water than 
the engineering authorities recognized, and 
that by dipping it in coal tar at a tempera- 
ture of 400 degrees it could be protected 
against oxidation for a long time, and its 
inner surface could be smoothened, so that a 
swifter current would run through it. The 
pipes were enlarged and used as inverted 
siphons to carry water across ravines several 
miles wide, the greatest pressure being 1,900 
feet, equivalent to 770 pounds to the square 
inch, whereas 200 is high pressure in a steam 
boiler. By the ingenuity of Joseph Moore 
and Francis Smith, of San Francisco, these 
remarkable pipes were supplied with lead- 
covered joints, hydraulic gates to check or 
stop the flow, and cocks to let out air at the 
high points and to let out water at the low 
points. 

The old square wooden stamp has been 
superseded by the revolving iron stamp, the 
cylindrical stem of which is lifted by a double- 
arm cam with a single hub acting on a gib 
tappet, both cam and tappet having received 
their present shape from Irving M. Scott, of 
this city. The simple mortar used before 
1849 for all stamps has been differentiated 
here into three patents—one for gold, another 
for the dry crushing of silver, and a third for 
the wet crushing of silver ores. 


-_- - 


A Southern genius has invented a water 
wheel which he expects will ‘‘ use the same 
water over and over again.” The next in- 
vention of this ‘‘ genius” will probably be 
running an engine with its own exhaust 
steam. 


— me — 


Beware of iong, crooked suction pipes, 
when erecting a pump. Bends, returns and 
angles increase friction very rapidly. Also 
remember that doubling the diameter of a 
pipe, increases its capacity four times. 
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GE Positively we will neither publish anything in 
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vertising patronage. Those who wish to recommend 
their wares to our readers can do so as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale.’ We give no premiums to 
secure either subscribers or advertisers. 

Gee Every correspondent, in order to insure atten 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

Gee We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pel scheme 
to advance, or hobby to ride. 

GB We invite correspondence from practical machin 
ists, engineers, inventors, draughtsmen, and ail those 
especially interested in the occupations we reprsent, 
on subjects pertaining to machinery. 

Ge Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. 
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Preparing Circulars and Catalogues. 





ment. 


public in as favorable a way as possible. 
Many who succeed well in the former fail in 
the latter. 
logue of machines, the first requisite is to 
have good engravings to represent them, and 
this appears to be a stumbling block in 
numerous instances. We could never un- 
derstand the economy which leads some 
men to spare no necessary expense to pro- 
duce a good machine and then have a cheap 
caricature made to show it upon paper. The 
public who do not see the machine, get their 
ideas regarding it from the print, which is 
supposed to be a likeness. The best policy 
is to have the engraving look better, if possi- 
ble, than the machine. The same princi- 
ples that apply to the production of a practi- 
cally"perfect machine, apply also to the pro- 
duction of an engraving to bring it to the 
view of the public. 
Accompanying the cut of a machine 
should be a concise description of its con- 
struction and operation, for this is what the 
buyer wants to know. Instead of this in- 
formation, we often find a lot of type set up 
to tell us of the wonderful accuracy with 
which the parts are fitted together, the care 
exercised to use none but the very best 
materials, and the guarantee that it will do 
more work than any other machine of its 
kind. Usually when no particulars worth 
mentioning are given, the conscience of the 
man preparing the circular seems to be 
smitten and he concludes thus: ‘‘ For any 
further particulars apply to ”— himself. 
As trade catalogues are being produced in 
the highest style of typographic art, it 
becomes a matter of importance to avoid 
sending out any that are poorly printed. 
Economy in this direction demands that the 
printed pages shall show as well, at least, as 
those of any competitor. 
The preparation of a good catalogue 
usually involves considerable time and ex- 
pense. It also involves brains. The limit 
of possibility is great. A complete treatise 
on a machine embracing not only the details 
of its construction, but how todo work upon 
it, is often prepared for the use of customers. 
Again, valuable tables for mechanics and 
rules for certain kinds of work, render a 
catalogue particularly desirable for preserva- 
tion. Competition in catalogues and circu- 
lars is not likely to grow less. It increases 
with the march of mechanical progress. 
ee 
It is as much easier to find fault with what 
others do than it is to do something, as it is 
easier to ask than answer questions. In me- 
chanical matters there is not much room for 
the man who can do nothing but object to 
the course. of others. Fault-finding, to some 
extent, is a negative virtue, but it ought to 
go along with a good deal that is positive. 


It is gratifying to note that it is beginning 
to enter the heads of those in authority, that 
the people of the United States are desirous 
of having something more than an apology 
foranavy. When the Government is pos- 
sessed of a respectable navy, there will be 
some hopes of building up the merchant 
marine. No objections to expenditures in 
this direction, if judiciously made, will be 
raised by any one. 

———_+ oe —_—_—_ 


Some inquiries, recently made, lead to the 
belief that there are proportionately about 
as many apprentices taken to the machinist’s 
trade now, as ever. Most large manufactur- 
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» so, have most excellent mechanics. 


ers have a liberal number of apprentices, in 
which they are undoubtedly wise. The large 
railroad repair shops also give employment 
to a fair number, and find it to their advan- 
tage todo so. Some of the hest-managed 
railroads in the country depend mainly upon 
the apprentice plan for keeping the ranks of 
journeymen mechanics full, and by doing 


There has been much improvement in 
the average character of trade circulars and 
catalogues during the last few years, but 
there is, plenty of room for more improve- 
Next to producing an article of 
merit, it is essential to present it before the 


In preparing a circular or cata- 


business, why not build it now, rather than 
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Fraudalent Situation Brokers. 





stationary engineers will do well to avoid 
the situation brokers, who advertise in the 
daily papers their ability to obtain steady 
places and good pay for persons willing to 
pay them a bonus. Situations that are 
worth having, are not got in this way, and 
applicants should understand that they are 
in great danger of being swindled by trust- 
ing such parties with money in advance. 
In New York city, a license is required in 
order to keep an intelligence office on this 
plan, and any person who, without being 
able to produce such a license, undertakes 
to secure engineers’ places for a fee in this 
way, is a fraud, and, as such, amenable to 
the criminal law. 
a os 
The articles entitled ‘‘ Examinations for 
Stationary Engineers,” published in the 
AMERIOAN Maonrnist in the issues of April 
25th, June 27th, and Aug. 22d, seem to have 
been very effectual. They have been re- 
vised, expanded and re-written, and hardly 
any technical publication now considers 
itself ‘‘up with the times” unless it has a 
more or less elaborate catechism for the en- 
gineer or fireman. 
ia ae 


Heating Shops by Exhaust Steam. 





Shop heating is every year becoming more 
of aproblem. Stoves are out of the ques- 
tion—they are expensive and a nuisance. 
Exhaust steam heating, as usually practiced, 
requires unavoidable back pressure, and 
costs more than to heat by direct steam. 
Direct, or live steam heating, is at once al- 
most universally condemned as very expen- 
sive, when really it is apt to prove a cheaper 
method of heating than the use of exhaust 
steam under back pressure. 

A system for exhaust steam heating, which 
is often connected with live or direct steam, 
for use when the engine is not at work, is 
not desirable unless entirely under the con- 
trol of a capable engineer ; it proves perni- 
cious when unauthorized persons turn direct 
steam into the system with the exhaust, 
causing great loss. 

By heating the shop with hot air, and 
heating the air with exhaust steam, one may 
get the benefit of what unused heat there is 
in the exhaust steam without adding a single 
pound of back pressure. 

By putting a surface condenser at any 
convenient place in the engine room, and 
forcing air through the condenser instead of 
water, the air, after being heated, should be 
conducted to where it is to be used, in the 
same manner that is now in use in connec- 
tion with heaters and furnaces. 

te 


Navy-Building as a Help to Business, 





There is a strong and rapidly growing 
sentiment throughout the country favorable 
to the building and equipment of acreditable 
American navy, such as would be needed 
for purposes of defence in case of need, and 
better still, such as, through its existence, 
would be likely to render its actual employ- 
ment less necessary. 

That the present is a good time to under- 
take the creation of a substantial navy, there 
are many reasons for believing. 

That active work in navy-building at this 
time, coming, as it would, at the close of a 
long period of dull times and, as we hope, at 
the beginning of along period of good times, 
would supply a considerable impetus to 
business in many lines, there is also reason 
to believe. 

We are all willing to have business helped. 
If the present building of the new navy, that 
has been so long needed, will tend to help 


later ? 


Those who desire to obtain positions as 
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The only question, therefore, is as to when 
jit shall be built. Now is the time to 


build it. 








St ted 

Dr. W. St. George Elliott, of London, 
England, kindly sends us a pamphlet reprint 
from the proceedings of the Iron and Steel 
Institute of T. Nordenfelt’s paper on 
‘** Mitis’ Wrought Iron Castings.” We 
published the paper in full in our June 6, 
1885, issue. 


a 
We learn from one of our subscribers, who 
is intimately connected with the sugar inter- 
ests in Cuba, that the crop this year will be 
heavier by about 50,000 tons, than the one of 
last year, and of a better quality generally, 
with a tendency to an increase of prices. 
_ <=> 
Census Report on Machine Tools and 
Wood-working Machinery. 





The Government Printing Office at Wash- 
ington has printed, and the Interior Depart- 
ment, through the Census Office, has just 
issued, Prof. F. R. Hutton’s report to Prof. 
W. P. Trowbridge, on ‘‘ Machine Tools and 
Wood-working Machinery” for the tenth 
census of the United States. The report is 
divided into two parts, the first treating of 
tools for working metals, by compressing 
shearing, paring, milling and grinding re- 
spectively. The second part treats of tools 
for working wood by ‘‘cutting off the 
fibers,” by *‘ shaving the surface,” by ‘‘ com- 
binations of these two,” and by “ grinding” 
respectively. The report is a large pam- 
phlet of 294 pages, and describes in orderly 
succession, the various tools and machines 
employed in the various processes enumerated 
in the title. Prof. Hutton’s work of arrange- 
ment and Gescription bears evident marks of 
care and skill, appearing to be very credit- 
able. 

While heartily commending Prof. Hutton’s 
part of the work, we cannot criticise too 
strongly, however, the quality of the hun- 
dreds of engravings scattered through the 
volume. In showing the world the line of 
tools and machines which Brother Jonathan 
uses, in ‘‘ whittling” and otherwise working 
iron and wood, surely the Government 
should have represented them by engravings 
worthy of the splendid line of tools it at- 
tempts to illustrate. Wood cuts of the best 
quality would have been none too good, but 
‘* photo-engraved”’ copies of wood cuts have 
been used instead, with results anything but 
flattering to the national pride, and more 
especially in view of the fact that the tenth 
census dates from nearly five years ago. 
+> 


Inexcusable Carelessness at the New 
Aqueduct, 








About thirty men have been killed, and 
two or three times that number permanently 
disabled since last May in the work of build- 
ing the new aqueduct for increasing the 
water supply of New York City. This gac- 
rifice of life is discreditable and inexcusable. 
The work is being done by contractors, but 
the city retains the right of supervision over 
the safety precautions. It is a shame that 
this should be necessary ; it is a disgrace to 
the city that it is not attended to. If the 
killing and maiming of horses or other ani- 
mals was going on to an extent equal to 
this, we should hear of prompt and effect- 
ive interference. There is a growing belief 
that importation of cheap labor is cheapen- 
ing the estimation in which human life is 
held; the apathy with which weekly ac- 
counts of killing or maiming workmen on 
the aqueduct is regarded, strengthens this 
belief. 

The argument that this remarkable exhibit 
of casualties is due to the carelessness of the 
workmen, is not valid as an apology. It is 





Building a navy, which is not needed, for | 


the purpose merely of spending money, is | 


something that would not be likely to prove | 


popular. But everybody admits that the 
possession of a suitable navy might, any year, 


save the country many times its cost in the 


way of war losses at the hands of even in- 





significant antagonists. | 





well known that the class of men, who do 
the hard work on jobs of this character, are 
careless in the sense of not understanding 
the danger of inefficient and trappy devices 
and arrangements. Contractors do not hire 
mechanics and engineers for that kind of 
work, but they should be compelled to pro- 
tect the lives of those they do hire. It is 
undoubtedly cheaper for them to hire other 
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men to take the places of those killed and 
disabled, than to provide for their safety, and 
here is where the supervision reserved by 
the city, should be stringently enforced. 

It is said that the city officials do not inter- 
fere because, in the event of their doing so, 
the city might, perhaps, be heldJpecuniarily 
responsible. If this is true, itis more than 
mean; itis cowardly. We hear, occasion- 
ally, of conferences of these officials over 
the subject; in the meantime the killing 
goes on with regularity, and coroners see 
that no one is harshly censured. 


- Be 


One Way of Warming a Factory. 


Not long since in building a new chimney 
for boilers, the chimney was built rounc 
and thus without corners to retard the 
draught. No brick core was used, but a 
cast-iron pipe, cast in sections, was set in 
for a core, and a space of 6” left for an air 
space, open to the air outside the chimney. 
The air space was closed at top of chimney, 
16’ tin piping being laid from the third story 
of the factory to the air space. Notwith- 
standing numerous predictions that the 
draught would be spoiled, the third story 
and part of the fourth in that factory are 
now warmed from the air space in the 
chimney. 


° lees 


We are indebted to the editor of Wvod and 
Iron, for a copy of the November issue of 
that publication, containing a set of answers 
to fifty questions, by E. D. Davis, of Min- 
neapolis, Minn., during an examination in 
steam engineering, by C. L. Redfield, known 
to our readers as a contributor to the Amgri- 
OAN MAOHINIST. 

The answers indicate a practical knowi- 
edge of stationary engine running that 
speaks well for their author. Considering 
that Mr. Davis is but 25 years of age, we 
would hold his example as one well worthy 
of being followed by engineers in general. 
To those who are inclined to take things 
easily, and let them pass as ‘‘ good enough,” 
or ‘*‘none of my look out,” Mr. Davis’ ex- 
ample is especially recommended. 

Young engineers who keep their eyes, 
books, and technical papers always open, 
are the ones who can best be expected to 
answer questions and run engines. The 
man whose favorite publication is the Police 
News, will not usually be heard from as an 
engineer until after the explosion of boilers 
in his charge. 


——— +> 


We have received from Prof. R. H. 
Thurston, Ithaca, N. Y., a 34-page pamphlet 
report to the trustees of Cornell University 
on the schools of mechanical engineering 
and mechanic arts, prepared by him as di- 
rector of Sibley College, with special refer- 
ence to the condition and prospects of that 
department of the institution. It contains 
much that will be of value to persons inter- 
ested in the subject of technical education. 





g PIONS and) 


— 


ues 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

“very question, to insure any attention, must invart- 
aily be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials, nor loca- 
lion will be published. 


(345) M., Salina, Kansas, asks: Should 
hot the valve of a steam-engine be so set as to take 
enough steam at the piston end to overcome the 
decrease in piston area caused by the piston-rod? 

In ordinary practice, it would not be advisa- 
ble. There would be danger that the engine would 
hot work smoothly if it was attempted. 


346) R. T. W., Norwich, Conn., asks: 1. 
What are the dimensions suitable for the valve- 
gear of an e ngine 144’*3’, to cut off at 34-stroke ? 
{.—Steam’ ports, 44’’« 3g’; steam lap, 44’’; travel 
w hat the best material, and 
suitable for above engine? A, 
About 8 or 10 feet heating surface. 8. What 
ld be the power at 150 revolutions? A.--About 
th horse-power. 


of valve, %’’. 2. 
e of a boiler, 
lron: 


is 








(347) J. G. R., Chemnitz, Saxony, asks: 


Why is the twist of drills increased with the dis- 


tance from the cutting edge? A.—To provide in- 
creased space for the cuttings, and to remove them 
quicker from the cutting edge of the drill. 


(348) J. C. H., North Adams, Mass., asks 
how to make the liquid bronze which is sometimes 
used on steam radiators? A.—Try mixing the 
bronze powder with a little spirits of wine varnish, 
and apply to the radiators while they are heated 
to a greater degree than the hand will bear. 


(319) C. H. W. W— _.. New York, N. Y., 
writes : I want to temper drills 8-1000’ in diameter. 
How can I keep them from springing’ A—Harden 
by heating and plunging into a cake of beeswax. 
Do not try to temper the whole length of the drill. 
It is not generally necessary to draw the temper 
when hardened by this method. 


(350) To: lmaker, Athens, Pa., writes : In 
tempering two pieces of steel of the same size, 
both made from the same bar, one shrunk 1-64’, 
while the other did not shrink at all: what was 
the reason? A.—The trouble was probably caused 
by a difference in the amount of carbon contained 
in the steel, which caused one piece to harden and 
shrink more than the other 

(351) M. J. L., Wahpeton, Dakota, asks: 
1. What is the effect of tallow in a steam boiler? 
A.— A large quantity of tallow in a steam boiler 
would probably cause a deposit on some parts of 


the boiler. Its presence is not desirable. 2. Will 
tallow gum the cylinder of an engine? A.—It will, 


if used to excess. Some engineers claim that com- 
mercial tallow contains an acid which corrodes the 
cylinder 

(352) J. L., Indianapolis, Ind., writes: 1. 
What is the rule for finding the angle which a tooth 
should be set at, on a worm-wheel, the diameter 
and pitch of screw being given? A.—Divide the 
pitch by the pitch circumference. The tangent of 
the quotient will be the answer in degrees. 2. 
Given a worm 6” in diameter, 14’’ pitch; required, 
angle of tooth on wheel? A.—1¥ +6 >3.141=.07959, 
tangent =4° 12’.=angle of tooth. 


(353) S. W., Reading, Pa., asks if the 
teeth of a file be ground off, and the file annealed, 
can the steel be worked into good metal-cutting 
tools? A.—File steel is not tool steel; still, some 
tools made of it work fairly well. 2. What is drake 
power? A —As we understand the term, it applies 
to measurements of power obtained by use of a 
friction-brake. 3. Is copper a good and safe ma- 
terial for boilers and rivets? A.—We prefer iron. 
The life of a copper boiler is short. They are used 
in some steam fire-engines, as they generate steam 
quickly. Copper boilers will require great care 
and close watching. 


(354) C. O. W., writes: What kind of 
oil is best for cutting threads on steel in the lathe’ 
A.—We prefer lard oil, but its cost is a serious ob- 
jection. Common “ black oil” gives good results. 
2. How much smaller than the desired size should 
a tap be made to allow for expansion in temper- 
ing? A.—The expansion caused by tempering is 
offset by the shrinking caused by hardening In most 
cases the shrinkage exceeds the expansion. 3. 
Should steel, of which taps are to be made, be 
forged, or cut from the bar? A.—They should be 
made from the bar, unless their shape leads to ex- 
cessive waste. In that case, the may be 
forged, taking care to leave sufficient stock to en- 
able all parts decarbonized in annealing to 
turned off while shaping the tap. 


taps 


be 

















Transient Advertisements 50 cents a line for each 
insertion under this head, About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 





T. M. Parker, Steel Stamps, Stencils, Hart’f’d,Ct. 
J.Clayton, Air Compressors, Rock Drills.43 Dey st, NY 
Edw. Sears, wood engraver, 48 Beekman st., N.Y. 
Steel Name Stamps, &c. J. B. Roney, Lynn, Mass. 

Tack, Wire, and Shoe Nail Mac hine ry; Wm. A. 
Sweetser, Brockton, Mass. 

Steel shank, wire nail, shoe nail and tack ma- 
chinery. Keith & Trufant, Campello, Mass. 

Tack and Wire Nail Machinery, made by the Wil- 
lets Mfg. Co., Providence, R. I 

The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


R. Dudgeon, 24 Columbia st , New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


-attern and Brand Letters. Vanderburgh,Wells 
& Co., vor. Fulton and Dutch sts., New York. 


Pate nt attorney and expert. Machine designs and 
details. Wm. H. Weightman, 82 Astor House, N.Y 


Foot-Power Mac ue ry for workshop use, sent on 
trial if desired. W. F. & Jno. Barnes, Rockford, III. 

Lyman’s Gear Chart. How to lay out gear teeth 
Price, 50@. E. Lyman, C. E., New Haven, Conn. 

Six-spindle Gang Boring Machines, manufactured 
by Williams, White & Co., Moline, Ill 

Improved Labor-Saving Upright Drills. 20 in. to 
36 in. inclusive. Currier & Snyder,Worcester, Mass. 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.,N.Y 

Engine Lathes, Hand Lathes, and other fine tools, 


Assortment large: prices low. Frasse & Co., 62 
Chatham st., N. Y. 
E. Merritt & Co., Brockton, Mass., established 


1859, only manufac turers of ac omplete line of Tack 
and Nail Machinery. 


Send for circulars. 





Files recut without drawing temper, about one- 
half usual prices; samples recut free; prices on 
application. The Acme Co , Collinsville, Conn. 

Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See Dec 5, p.13. Send 
for circular No. 17, Curtis Reg. Co., Boston, Mass. 

Be ge Practical Machinist,’’ $2.50; ‘* Me- 
chanical Drawing Self-Taught; $4. Books for 
workmen. Joshua Rose, Box 3306, New York City. 

Screw oiler, for chairs or stools ; pat. June 16, °85 ; 
will sell Western, Southern, and Pacific States ; ad- 
dress L. Postawka & Co , Cambridgeport, Mass. ' 

Kellam’s Pressure Regulator—used in heating 
system of 11-story building, Madison ave., — 
saved, last season, $2,000 over previous season. 
Hine & Robertson, 12 Cortlandt street, New York. 





| cities of New York, 





The Rollstone Machine Co., Fitchburg, Mass., are 
about to go into the manufacture of refrigerating 
machines —Journal of Progress. 


Aultman & Co.’s Buckeye Mower and Reaper 
Works, Canton, Ohio, have recently started up with 
100 men in their wood department, and by the holi 
days expect to have all departments working full 
force. 


The Steam Users’ Directory Co., of No, 30 Vesey 
| street, N. Y., have in press, and will shortly issue, 
a directory of steam users and boiler owners in the 
Brooklyn, N. Y., and Jersey 


Locomotive Engine Running and Management. | City, N. J 


By Angus Sinclair. Gives full directions about 

handling and repairing locomotives ; instructs how | 
to design valve gear and set valves; Westinghouse 

air brake explained by aid of engravings. Price, $2. 

For sale by -.Vational Car Builder, 187 Dearborn st’, 

Chicago, LI. 


Every young man who aspires to be either a me- 
chanic, merchant, or manufacturer, owes it to 
himself that he become thoroughly familiar with 
the writings of Chordal. Jobn Wiley & Sons, 15 As- 
tor Place, N. Y., have issued a new and enlarged 
12mo edition of ‘ Extracts p Hoe Chordal’s Let 


ters... Handsomely bound in cloth, with over 50 
illustrations. Price, $2. Discount of 25 per cent. 


on orders for five or more copies. 

















decided 


has 


Gallatin, Tenn., 


works. 


to have water- 


Big Rapids, Mich., is to have additional water- 
works. 


Ames & Son will build a sash and blind factory 
at East Syracuse, N. Y. 


Au Sable, Mich., will heat their 
and hose-tower by steam. 


Village hall, jail 
Avery & Erwin propose to erect a $40,000 furni- 
ture factory at Ashville, N. C. 


Geo. McKim, Martin’s Ferry, Ohio, is to build a 
factory for the manufacture of nail machines. 


N. W. McAfee & Co. ‘intend to establish brick, 
terra-cotta and pottery works at Talladega, Ala. 


Sing Sing and Hastings, N. Y., have each em- 
powered their boards of trustees to establish water 
works. 


A large pulp mill will be built at Lisbon Falls, 
Maine, next season. $75,000 to $100,000 will be in- 
vested. 


A six-story brick factory building is to be erected 
by the Bissell Carpet Sweeper Company, Grand 
Rapids, Mich 

Bollinger Bros., Dandridge, Tenn., will build a 
new foundry and machine shop at some point in 
East Tennessee. 

Two large bydraulic 
erected immediately 
Steel Company. 


forging presses are to be 
by the Pittsburgh Bessemer 


The Snead Iron Co., Louisville, Ky., will erect 
and fill with machinery an addition to their foun- 
dry, to cost $7,000. 


The Simonds Mfg. Co., Fitchburg, Mass.. are de- 
veloping the new business of making steel shot.— 
Journal of Progress. 


The Hanging Rock Stove Co , Hanging Rock, O., 
have purchased the old foundry of F. & L. Kahn 
Bros, at that place. 


John B. Hastings, Ironton, Ohio, is organizing a 
stock company for the erection of a nail factory 
at Charleston, W. Va. 


$10,000 has been raised by D. M. Parker and 
others to build a cotton seed oil milland guano 
factory at Conyers, Fla. 


Cape May, N. J., expects to be forced to bring an 
additional supply of water from the 


an estimated cost of $25,000. 


mainland, at 


Marshall & Co., Leeds, England, are negotiating 
for land in Newark, N. J., where they intend to es 
tablish a linen thread factory. 


The Danville Nail and Manufacturing Co., Dan- 
ville, Pa., will increase their stock to $250,000, and 
add steel works to their property. 


W. A. Smith and A. J. Blackwelder, Concord, 
N. C., are starting subscriptions for stock in ato 
bacco factory to be built at that place. 

The receiver of the Wilson Sewing Machine Co., 
of Wallingford, , has been authorized by the 
courts to sell the machinery and real estate. 


Conn 


Pay Director A. H. Gilman, 27 State street. New 
York, invites proposals for furnlshing tools for 


use in yards and shop of the Brooklyn Navy-Yard. 


E. Nicholson, Cleveland, Ohio, has purchased the 
large foundry at New Philadelphia. Ohio, and will 
put it in shape at once, possibly making steel cast- 
ings. 


The Volker & Felthousen Mfg. 118 Church 
street, Buffalo, N. Y., has been organized to suc- 
ceed E, G. Felthousen in his specialties, oil pumps, 
cups, ete. 


co. 


The Sterling Foundry Co., Greenwich, Conn., has 
been incorporated with capital stock of $14,000, 
and works are now 


in course of construction for 


the manufacture Of stoves, ranges, oil stoves, etc 





The Hartford Paper Company, at Pequonnock, 
Conn., are making extensive repairs and putting in 
improved machinery capable of nearly doubling 


their capacity, with but slight addition to the 
working force. 
Wm. H. Woody, master boilermaker, Norfolk 


Navy-Yard, Norfolk, Va., writes us that it is pro 
posed to erect there a set of vertical rolls for use 
on heavy boiler plates, if the necessary arrange 
ments can be made 


A three-story frame foundry and machine shop is 
to be built on the south side of Frost street, 
Union avenue, Brooklyn, N. Y. Cost, $5,000. 
ers, Coyne & Delaney, 145 Mulberry street, 
York City: architects and builders, C 
Sons. 


near 
Own- 
New 
. L. Johnson’s 


The Cuyahoga Falls Rolling Mill Co. have secured 
a two years’ lease of the Crucible Steel Works in 
Cleveland, Ohio, with the privilege of purchasing 
at a certain price. It is the intention to place the 


works, under management of James Ring, in op- 
eration at once. 
E. E. Garvin & Co., 139 to 143 Centre street, New 


York, have issued, under date of November, 1885, a 
56-page pamphlet catalogue, illustrating and de- 
scribing their line of machine tools, including mill 
ing machines, drill hand lathes, 
grinders, tapping machines, etc. 


presses, cutter 


Beginning Nov. 16, the Cumberland Nail and Iron 
Works, Cumberland, Pa., made an increase of five 
per cent. in wages to the hands in their various 
mills. This company resumed operations about a 
month avo, when a six months’ strike was ended 
by an increase of 10 per cent. in wages. They em 
ploy 400 hands. 


Probably the greatest days’ threshing ever done 
in the State of Michigan in one day of eleven 
hours, was done October 16th by Henry Weiser, of 
Ionia, with his new ** Advance ™ threshing-machine 
rig, manufactured by the Case & Willard Thresh 
ing Co., of Battle Creek, Mich. The amount 
threshed was 2,244 bushels of wheat, an average of 
204 bushels per hour. 


The Billings & Spencer Co., Hartford, Conn., 
have recently brought out a new intermediate size, 
5-inch, of the Billings patent adjustable pocket 
wrench, which we illustrated in our Noy., 1878,is sue, 
and which has become so favorably known both in 
this country and abroad for bicycle and other uses. 
Hitherto the sizes have been 4” and 6’. The new 
size opens 1144", and, like the others, is finished in 
a first-class manner, being graduated on the’ bar to 
32nds of aninch. It is believed the new size will 
become a favorite among machinists and tool- 
makers. 


A project is on foot for the establishment of an 
extensive watch factory in Trenton, N. J. Con 
gressman Brewer, John Moses, and others are in 
terested in the movement, and they have heen to 
New England inspecting the factories there. They 
think of transferring the business of one of the 
New England concerns here, and they are assured 
already of a good market for a cheap grade of sil 
ver watches. It is believed that the factory will 
be started early next year, and there will be em 
ployment for several hundred men.— World. 


The National Pipe Bending Co., New Haven, 
Conn., have issued a new card price-list of the Na- 
tional Feed-Water Heaters, with some changes in 
prices, taking effect Dec. 1, 1885. They 
ranged for general agencies for sale 
ers at Boston and New York. The Jarvis Engineer 
ing Co., 61 Oliver street, Boston, Mass., have the 
general agency for all of New England east of the 
Connecticut river, and Westinghouse, Church, 
Kerr & Co., 17 Cortlandt street, New York, are 
general agents for Vermont, the Middle States, 
Maryland, Delaware, Virginia, and West Virginia 


have ar 


of their heat 


The L. B. Flanders Machine Works, of Philadel- 
phia, write us: We are pleased to announce a 
growing increase in orders for our special tools for 
railway repair shops, and inquiries are 
Have recently shipped our 
valve-seat, rotary planing machines to the 
more and Ohio Railway Company, Lehigh Valley 
Railway Company, and Utica and Black River 
Railway Company; patent portable locomotive 
eylinder machine to the Atchison, Topeka and 
Santa Fe Railway Company; radius link planer 
attachment to Savannah, Florida and Western 
Railway Company; patent portable crank-pin ma 
chine to the Boston and Albany Railway Company ; 
Otto’s patent flue-cleaning machine to the Pitts 


very numer 
patent portable 
Balti- 


ous. 


burgh and Lake Erie Railway Company. Other 
orders on file. Our cylinder boring machines for 


boring steam-engine 
some of them, 


cylinders, ete 
in almost daily use 


, in place, are, 
Our specialty 


of repairing Corliss engines, keeps our force in 
this department very busy. We shall soon be 


obliged to put on more hands to meet the demz1 
upon us 
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The Oneida Steam-Engine & Foundry Company, | 


CHANDLER & FARQUHAR, 


Oneida, N. Y., chuck manufacturers, write us: 
“ Trade is good.” | 
Wm. H. Warren, Worcester, Mass , has just re- 177 & 179 W ‘ashington St i) 


BOSTON, MASS. 


TOOLS AND SUPPLIES 


ceived an order from the U.S. Government for 
one each of his largest shapers and radial drills. 


C. E. & W.H. Kline have leased the Sélin’s Grove 
(Pa.) foundry and machine shop, with the intention —FOR - 
of manufacturing small engines, light machinery, | Machinists, Plumbers, Gas 


Fitters, Electricians, Mod- 
el Makers, Roller Skate 
Makers, Amateurs,ete. 


and general castings. 
The Saginaw City, Mich., local committee, ap- 
pointed to raise $20,000 bonus to procure an exten- 
sion of the Saginaw, Tuscola & Huron Railroad, | 
from Bayport to Bad Axe, has succeeded in raising 
the amount, and the work will be 


once, 





Send for Catalogue B. 


BRADLEY’ UPRICHT 


CUSHIONED, 


HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
class Hammer. 
r Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 





commenced at 





- eS 
Machinists’ Supplies and Iron, 









New York, Dec. 2, 1885 

The market has ruled quiet and firm, with a | 
moderate demand for small lots required for cur- 
rent wants. | 

A desire is evinced in some quarters to contract | 
for next year’s delivery on the basis of present | 
prices for iron, but furnace-men are reluctant to | 
entertain such orders and thus far have not named 
prices for future deliveries. 

Iron—American Pig; values are without quot 
able change, but must rh taken as nominal so far 
as they represent the basis of business from first | 
hands, but from second hands an advance of 50 
cents is generally asked. We quote Standard 
Lehigh and North River brands, $18 to $18.50 at 
tidewater, for No.1 X Foundry; $16.50 to $17 for | 
No. 2 X Foundry, and $14.50 to $15.50 for Gray 
Forge at furnace. 

Scotch Pig—The Glasgow market is easier and 
ocean freights are lower, but the market here is 
without quotable change. The demand continues 
quite moderate and confined almost wholly to the 
small requirements of regular consumers. We 
quote Coltness, $19.50 to $20; Glengarnock, $18 50 
to $19 to arrive; Gartsherrie, $19 to $19.50; Sum 
merlee, $19 to $19.50; Eglinton, $17.50 to $18; Lang- 
loan, $19.50, and Dalmellington, $18.25. 

Lead—There has been no change in manufac- 
turers’ prices. Spot lots are scarce, and have ad- 

vanced to $4.45 to $4.50, and $4.40 to $4.55 for 
Pueblo. 

Copper—Quiet but slightly lower. 

11%. Demand moderate. 

Tin—Market easier; demand light. 


Established 


any other Hammer in the World. 


BRADLEY& CO. Syracuse, N.Y. 
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Lake at 11 to | 
| 


Jobbing lots 


Banca quoted— ; Straits and Malacca, 2le cash. b4 E B ROW i] H A Re ne oo 
Spelter—Quiet and steady. Refined, 1350. i 

4.4 4 : ‘i to| STRIKES A BLOW WITH 
Antimony—Hallett’s 8 40c.; Cookson’, 9.45¢. DOUBLE THE VELOCITY That it Raises the Hammer 


A NEW MOVEMENT! SEND FOR DESCRIPTION 
KNOWLTON MFG. CO., King St., Rockford, Ill 








* WAN TED* 


“ Situation and Help”"’ Advertisements, 30 cents a iine | 
for each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later | 
than Wednesday morning for the ensuing week's issue. 


Situation as foreman of mac hine shop; good ref- 
ences given. Address Buckeye, Am. MACHINIST. 

Situation as foreman or supt. of machine shop ; 
good references. Address R., AM. MACHINIST. 

Position wanted as draftsman; is practical ma- 











50 Per Cent.of “ 
time and labor saved 
by using this solid, 
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MACHINIST 
THE DEANE STEAM PUMP C0., HOLYOKE, MASS, 


AND 


STEAM = POMP 


= MACHINERY. 


BUILD 


WATER WORKS, 


ENGINES 








CUILD & CARRISON, 
BROOKLYN, N.Y. 


STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 


SEND FOR CATALOGUE. 






THE M. 1. DAVIDSON IMPROVED STEAM PUMP 
i PD avioson Steam Pump Company. 


| bie “Vem B E S 7 PU M P MADE FOR ALL 


SITUATIONS 
PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS 


Ericsson Hot Air Pumping Engine 


OVER 5,000 IN USE. 


For lifting water to upper floors of buildings, city or country. Arranged t 
burn either Coal, Gas, Wood or Gasoline Gas. No boiler! No steam ! No engineer 


Absolutely safe ! 
Ii. DELAMATER & CoO., 


Cc 
(Delamater Iron Works) Warerooms: 16 Cortlandt St., 














oe 


WHITE'S FLEXIBLE METALLIC FILLET. 


For Pattern Makers’ and Architects’ Use. 





EMERY- WHEEL TOOL 


Four § Sizes 


CRINDER. 
SPRINGFIELD 
GLUE & EMERY 
WHEEL C€0., 
Springfleld, Mass 










Guaranteed 
Satisfactory 





Can be applied quickly and is sure to give 
satisfaction. Sizes,44 tolinch. Send for sample 








strong, durable, quick: 
working Vise. Hastheimproved 
taper, pipe_and other attach- 
ments. Sold by the trade. Bend 
for circular, 

MELVIN STEPHENS, Prop’ r 
Office, 41 Dey St., New York. 


chinist, and capable of designing. Address, Box 

277, Am. MACHINIST. 

Wanted—By young man, position as timekeeper, 

bookkeeper, or shipping clerk, in manufacturing 

concern. Address, N. B. E., Am. MACHINIST. 
Wanted—Foremanship of foundry ; experienced 









in mining, milling, engine and railroad work; ref 
erences. Address, Energy, AM. MACHINIST. , 
Wanted—Earnest, energetic young man, with BEAUDRY Ss 


some knowledge of boilers and steam appliances, 
as canvasser. Address, by letter only, w “ a fer- 
ences, L. M. Moyes, 32 N 5th street, Phila 


UPRIGHT HAMMER 









Wanted—A practical springmaker aga experi Has no Shaky 
ence in the manufacture of light and heavy spiral y 
springs, of great accuracy. Address, with refer- W OODEN HELVE., 
ence, stating qualifications aud wages wanted, Springs of Best 
Spiral Springs, AM. MACHINIST. ubber. 
Wanted—By practical mechanic, designer and | BLOW, TRUE AND 
draftsman, position as supt. or foreman of machine ELASTIC. 


works; have had large experience handling men 
and sy stematizing work; best reference given; 
corresp’ce solicited. Address Box 486, Wate rbury,Ct. 
= Wanted—A first-class brass finisher ; one who has 
also some experience as machinist ; must be a live 
man and competent to take charge of a shop doing 


Most practical and 
economical hammer 
made. 

Will reduce expenses 
of any shop. Send for 
description. 


all kinds of brass and iron work, especially jobbing a oe x 
pd light machinery, in a city near New York; BEAT DRY & 

must speak German and English. Address J. E. CUNNINGHAM, 
Am. MACHINIST. BOSTON, MASS, 





a MISCELLANEOUS WANTS #® 
at 


PATENT | 
OLICITORS 


STIAN, 
M ay rs COMPANY'S 


ELLSWORTH 
& YANTIS, 
S16 FSt., Washington, D.C. 
Send for Circular. 


Advertisements will be inserted under this head 
35 cents per line, each insertion 


Engineering specialties ; send for price-list. Cres- 
cent Mfg. Co., Cleveland, Ohio. 

Wanted— Patented articles we? manufacture and 
introduce. Box 88, Newark, 


Improved Screw Cuttin, 
To make room for larger hes will sell cheap, for J 
cash, a planer 42/’x42’’x12’, in good order. 


ner 42” x42”"x12, in Addvess. Poot or Power Lathes 
P. O. Box 2085, Bridgeport, Conn. 


Machine shop with small expense wants patented 
article to build. H.S.Phillips & Co.,Burlington, NJ 

Special mch’s. for any kind of mfg. designed to 
order, Also plain and autom’e eng’s. Send for cir 
cular and refs. Weston & Smith, Syracuse, N 

For Sale—A Dexter Automatic Cut-off Engine. 
75 horse-power : 3 years old ; can show cards of 100 
1886, when we will replace it 








of Lathés, Drill 


Catalogue 
Presses and Machinists’ Tools 











H.P.: delivery Jan. 1, V 
by larger engine of same make; engine now run and Supplies mailed on appli. 
ning at works, Paterson, N. J. Kearney & Foot cation, Lathes on Trial. 
Co., 101 Chambers street, N. Y. 167 W. Second St., Cincinnati,O 
ANNOUNCEMENT / 
We have just issued a new and very complete Illus- 


trated Catalogue, which we will be pleased to mail to 
our patrons and others on application. 


KNOWLES STEAM PUMP WORKS, 
23 Liberty Street, New York, 


44 Washington Street, Boston. 











Howard White, 44 N. 4th St., Philadelphia, Pa. 









Write 








for 
Illustrat- ys First-Class Wood Engravi) 
| ? ed WO8 VING. Catalogues, Circulars, &c., Mar ¢. 
Circular. DE aA carers end Inventors. Write for 





ELECTROTYPING, 
aN? PRINTED SUPPLIES. 


| | ' | bean 


$5.00 Roofing, Building Felt, 
scala Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free. 
H. W. JOHNS M’F’G CO., 87 MAIDEN LANE, N. Y, 
475 Randolph St., Chicago; 170 N. 4th St., Philadelphia 


COOKE & CoO., 


Dealers in 


Machinery and Supplies, 


22 CORTLANDT ST., NEW YORK, 
Agents for ° 


McDANIEL’S SUCTION FITTING 


For Correcting 
Poor Circulation in Steam Pipes. 


SATISFACTION GUARANTEED. 





Pat. Sept. A. MUCFORD, 
| 25, 1883. 








Water runs on wheel and 
prevents beating. 





251 pages, 6 plates, 58 illustrations, 8 vo, cloth. 
TREATISE ON 


-- VALVE-CEARS 


WITH SPECIAL CONSIDERATION OF THE 


LINK-MOTIONS OF LOCOMOTIVE ENGINES, 


| BY DR.GUSTAV ZEUNER, 
| Translated cram & the fourth German edition, 
- J. F. KLEIN, 


E.& F.N.SPON,35 Murray St.,New York, 








SPRINGFIELD, MASS. 


PURE SAPPHIRE CORUNDUM 








for Prices 


Write and Mention this Paper 


THE HENDEY MACHINE COMP’Y, 


TORRINGTON, CONN. 


MANUFACTURERS OF 


ron and Brass Working Machinery 


‘iT UPON APPLICATION. 











CATALOGUES SEN 


OO/le 0077 
22’’x 22x 


5° PLANER. 









BETTS MACHINE CO., WILMINGTON, DEL., 
First-Class Machine Tacle 


FOR RAILWAY AND MACHINE SHOPS. 






’ 
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AM. HRIOAN ™ ACHIN Lol 








FILES aNnD RASPS 


** eholson File Co’s” Files and Rasps, ** Double Ender’? Saw _, Slim ” Saw Files- 





Manufactory and Offices at 


NICHOLSON FILE OCOoa., 


SOLE MANUFACTURERS OF 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


** Racer’? Horse Rasps, Handled Riflers, Machinists* Scrapers, File Brushes, File Cards, 


EDUCED PRICE List lf COUNT’S LATHE poss. 


REDUCED PRICES OF 





Onn 
be 

=e; LE COUNT’S MALLEABLE 

gon IRON LATHE DOC, 
S Se No INCH. PRICK No. INCH PRICE 
a ; ee 3g....$0.30 8....2 $1.00 
Se, & Goicc ea Small Set of, 150 
WOM. “Syise Sess a 8 - 1.9 
SOUTH Wak ame Geis Gira aes 1.30 

C. W. 5 2OF 5 11 60 é 

oo B oe 14G.--- =k 11 +++ OM. 1.40 
LE COUNT, NORWALK, pa 6: Tikes. OF 1 . 1.60 
oT. Rar 7....13g---. .90 FullSetof 12,10.00 








Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


PROVIDENCE, R.1., U.S.A. 

















STEAM 
> 


= THE HANCOCK INSPIRATOR. 
THE STANDARD 








> A. J. WILKINSON & CO.. 


BOSTON, MASS., 
Makors of the most complete assortment of 


Micrometer as and Fins Measuring Teols, 


TO BE FOUND IN THE WORLD. 





IMPROVED 
COVERED SCREW 
Micrometer 

Caliper. 






SEND FOR ILLUSTRATED CATALOGUE WITH TABLES 





30ILER FEEDER FOR ALL CLASSES OF BOILERS. 
OVER 70,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 














THE NEW “GRESHAM” PATENT 






WES T's 


Moulins Text-Book : 


BEING PART IL. OF 


HE DUPLEX INJECTOR 
THE BEST BOILER 
FEEDER KNOWN. 


5» Not liable to get out of 
® order. Will lift water 25 


fect Always, delivers AMERICAN FOUNDRY PRACTICE. 


water hot to the boiler. PRESENTING 
Will start when it is hot. ggest Methods and Original Rules for 
wy int feed water ban Obtaining Good, Sound, Clean Castings; 
ply ayy aa | ae Giving Detailed Description for 
JAMES JENKS & co Making Moulds Requiring Skill and 
aiid ee Be Experience. Also containing a Practi- 
Detroit, Mich. cal Treatise upon the construction of 

Cranes and Cupolas, and the Melting of 





AUTOMATIC RESTARTING INJECTOR. 


A most remarkable boiler feeder, which has just taken the first 
premium at the Inventors’ Exhibition in England. May be used asa 
lifter or a non-lifter; re-starts immediately without any manipulation 
whatsoever, after interruption of the feed from any cause. The most 


ER 


WA / 


Yee 


We invite comparison for acc ures y with all others. 


Iron and Scrap Steelin Iron Foundries, 
Je Sa | hss pie A ZS ok bi WL BY 
Joorrm ae salt oma 9 THOMAS D. WEST, 
we j | lil LLil thi | | | ih | ! Li PRACTICAL IRON MOULDER AND FOUNDRY FOREMAN 


MACHINISTS SCALES, 12mo. Cloth, $2.50. 


Patent End Graduation. Fully Illustrated, and with Complete Index. 





[Par aus. 


~ es 6s 








wa T = 





JOHN WILEY & SONS, 15 Astor Pl, NEW YORK 


Every Scale Guaranteed. Send for List. 
Will be mailed, prepaid, on receipt of the price 


COFFIN & LEICHTON, SYRACUSE, N. Y. 





effective injector ever placed on the market for stationary or portable 
boilers. Reliable and cheap. 


SOLE REPRESENTATIVES IN THE UNITED STATES AND CANADA, 


NATHAN MANUFACTURING (0,, 
92 & 94 LIBERTY STREET, NEW YORK. 





‘ADAMS & PRICE MACHINERY CO. 


OLE MANUFACTURERS OF THE 
NEW AND IMPROVED PRINCIPLE 
ADAMS PATENT, AUTOMATIC 


BOLT~NUT THREADING MACHINES 


35*° 41 INDIANA ST. CHICAGO. 
SEND FOR ILLUSTRATED & DESCRIPTIVE CATAdgOGUE* 


= 


—_— — 
— 








DELIVERY 


FOR SALE AT A BARGAIN. 


A well established and good paying machine s 
and foundry, including Buildin a A emcee 
and stock, situated in Leadville, Col. The busi- 
ness will be carried on until sold, thus at once 
giving a profitable trade to the pure haser. Address, 
A. FALKENAU, 
Care of Dickson Mfg. Co., 
Scranton, Pa, 
Only reason for selling, ill health. 





If You Want the Best STEAM PUMP 








Refinery, Drainage Q uarries, Cellars or Plantations, 
irrigating or Hydraulic Mining, Sinking Founda- 
tions Coffer Dam, Sewer, Well Sinking and other 
Contractors’ W ork. or Raising W ater for any 
kindof Manufacturingor Fire Purpose, write 
foranillustrated descriptive book on the New 
Pulsometer, containing greatly reduce« 
rices, hundreds of testimonials, ete. Mailed 
ree. Prices 100 per cent. lower than others 
Every Pump tested before shipment and 
guarante ed_as represented, Economy and 
Efficiency Une qualed. Pulsometer Steam 
Pump Co. «y SB dohn St.. \.¥. Sce prices next issue of this paper 


Wh ER WORKS cx. PATENTS : 15 ye .* expe = nce, 4 ar pind - 
— . S. Patent Office ’s ) 
A SPECIALTY . 1 or <a teh for fre e e opinion as 


‘qceaae* POND ENGINEERING CO, fous cornentaitty, adi, book on watnth exis 


E. B. STOCKING, Atty., Op. Pat. Office, Washington, dD. “o,] 


LATHES, 
PLANERS, 
DRILLS, 














Te Ee 


Slate Seasitive Drs 


PR PET to rapid work with smali 
drills. Its extreme sensitiveness 
prevents clogging and breakage of 
drills. Has a swinging table with 
attachment for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 


SLOTTERS, 
in use. Send for Circular. 4 
DWIGHT SLATE, Ete, 


Hartford, Conn. NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 
eT AN BROS’ _ 
UMP WORKS, 
PATENT BINDER 


dd uwin tive 















INDIANAPOLIS, IND, 


pnoter eoters, Fire Pumps, FOR 
umpin achine 
° S poses. ry tor rg = AMERICAN MACHINIST, 





to hold 52 issues. Price $1 each, by mail or ex- 
press to any part of the United States Also 


si COVE R 33 to be applied by book- 


ae: binders for permanently 
binding any volume. Same price. 


American Machinist Pub’g Co., 
96 FULTON STREET, NEW YORK. 


Send for Catalogue, 




















24 and 26 Wes: Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 





Fumie aon Seer oe eas Important Practical Tal — Steal PUD, 


rall Dutics. 


AND SCIENTIFIC - i 
LIST No. ‘Hall Steam Pump Co., 















ANDRES.—A PRA oe AL TREATISE ON THE FAB- 
RICATION OF VOLATILE AND FAT VARNISHES, 91 LIBERTY 8T., N. Y. 
LACQUERS, SICC ATIVE, AND SEALING WAXES, 
From the German of Andres, Winckler, and Andes. By ; 
Wm. T. Braunt, illustrated, 12mo,..... #2 50 
BAIRD.—STANDARD WAG ES COMPU TING TABLES 
For Days, Hours, or fraction of Hours Volio...... #5 00 


BARR,—A PRACTICAL TREATISE ON THE COM. 
BUSTION OFCOAL: Including descriptions of various | 
Mechanical Devices for the Economic Generation of 
Heat, &vo..... . RZ 50 
BARR.—A PRAC TIC ‘AL TRE ‘ATISE “ON HIGH. Pp RESS 
URE STEAM-BOILERS: Including experimental tests 
of Boiler Materials. Description of Approved Safety 
Apparatus, Steam Pumps, Injectors and Economizers, 
pT EE ESR OS RY a erg eee ome eae $3 00 
BLINN.—A PRACTICAL WORK- SHOP. COMP Anton 
FOR TIN, SHEET-IRON, AND COPPER-PLATI 
WORKERS: De scribing Patte rns. Ri ather with Prac 
tical Geometry; Mensuration of Surfaces and Solids; 
Tables of We sights of Metals, Lead-pipe ete.; Tables of 
Are as and Circumferences of Circles; Japans, Lacque ts, 
By Leroy J. Blinn; over 100 illustrations, l2mo. #2 50 
BROWN FIVE HUNDRED AND SEVEN MECHANI- 
CAL MOVEMENTS; Embracing all those which are 
most important in Dynamics, Hydraulics, Hydrostatics, 
Pneumatics, Steam Engines, Mill and other Ge aring, 
Presses, H« ology, ON SERIE ops acaceoekenes ... 81 OO 





> BUFFALO 
| Portable F orges, 


The Lightest, Strongest, 
Most Durable, Easiest 
Working, and in every way 
THE BEST 


Portable Forge Made, 


> Bullalo Forge Co., 


BUFFALO, N. Y. 


per” The above, or any of our Books, sent by mails | 
free of postage, at the publication prices, to any address 
in the world 

Ler Our large Catalogue of Practical and Scie ntific 
Books, 9% pages, 8vo, and our other Catalogues and 
Circulars, the whole covering every branch of Science 
applied to the Arts, sent free, and free of postage to any 
one, and in any part of the World, whe will furnish his 
address. 


HENRY CAREY BAIRD & CO., 


Industrial Publishers, Booksell- 
ers, and Importers. 





> WORTHINGTON 
INDEPENDENT 
CONDENSER. 


Henry R. Worthington, 
NEW YORK. 


Boston, Pittsburgh, Chieago, Cincinnati, 
Cleveland, St. Louis, San Francisco. 





810 Walnut street, Philadelphia, Pa. 





The BERRYMAN Patent | 


FEED WATER 
eater & Purifier,’ 


MANUFACTURED BY | 
1. B. Davis & Son, Hartford, Conn. | 


This heater has been in constant use 
over ten years. None have ever re- | 





¢ A > . o 
guired repairs. Gives the highest re- a 
sults attainable by the use of exhaust s@ 

.: steam = ‘3 
£3 
a) 


BENJ. F. KELLEY, Agent, 


, 9' LIBERTY ST., NEW YORK, 
Philadelphia Office: 





Send for 





CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS. 
JAS. HUNTER & SON, 
North Adams, Mass. 












JAMES BERRYMAN, 125 N, Fourth St, 
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Nos. 3 and 4 Little Giant Improved. 
No. 3, Diameter 6 in...... Holding 0 to 11% in. 
4, = 6% 7 as 0 to 2 


Ltwill “Pay the Piper,” 


Lf he aims to pipe well for 
STEAM, WATER, GAS, 








VAN DUZEN’S 
MECHANICAL 
: BOILER CLEANER 
Takes out allmud and 
scale-forming properties 
from the water of Steam 
Boilers, keeping it clean 
and free from all impur- 
ities. Send for circular. 
Manufactured by 
E.W. Van Duzen, Cincinnati, 0. 


Iron Planers 2 Shapers. 


SUPERIOR DESIGN AND WORKMANSHIP. 


ROCHESTER MACHINE TOOL WORKS, Lim, 


ROCHESTER, N. Y. 


S~¢., to examine this 
ey UNION, which 
no packing, but ts always 


requi res 





ready for instant use. When 
you next order Fittings of any Dealer, ask for a 
sample American Union to come with them, and 
tt will tell you the whole story, or we will, if you 
write us for particulars. 


PANCOAST & MAULE, 
aX PHILADELPHIA, PA. 


*uOTUL STYY JO TBlNIAL) B A0J Puss 
UeTIYST[Geysa 10k YNOGE YAOM SSBLY-3s4114 

















The Almond Coupling. 


A new quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 


T. R. ALMOND, Mfr., 


83 & 865 Washington Street, 
BROOKLYN, N. Y. 


Patent Steam Ghest seat filling Machine. 


For Milling Out Corroded Steam Chest Joint Surfaces for Strips; 

Facing off Whole Surfaces and Milling out Ports. 
Easily Attached. Works Rapidly. Designed Es- 
pecially for Locomotives. 


Suyjop uy ysesaqur uR eye) OY UsddeHRY NOA 41 
OF IRON 


DROP FORGINGS se sree 


BEECHER & PECK, NEW HAVEN CONN. 


PRCKS PAT DROPS, 


"REECHER& PECK CONN,._ 





NOISELESS, 











Circulars with full description on application 


L. B. Flanders Machine in 


Pedrick & Ayer, Proprietors, Philadelphia, Pa. 


PATENT FLEXIBLE BACK HACK SAW 
For Machinists’ Use. 


Made of best band Steel. The teeth only are 
hardened by an entirely new process, the back 
remaining soft and flexible. Warranted not 
to break. Send for sample and circular. En- 
dorsed by The Pratt & Whitney Co., John 
Heoney. & Supt.Motive Power, N. ‘te N.H 
_R.'R. and others. 
ENE Y¥Y G. THOMPSON & SONS 


“New Haven, Conn. | 51 Leonard St., N.y 











DIXON'S PURE, FOLIATED, DRY AMERICAN GRAPHITE 


PERFECT LUBRICATOR. 


Its enduring qualities are several times greater than fhose of any oil. Unlike 
either oil or grease, it is not affected by heat, cold, steam, acids, etc., and acts 
equally well under the most varying conditions of temperature ‘and moisture 
Its natural impurities contain substances fatal to anti-friction purposes, name ly, 
quartz orgrit. Its proper selection, sizing and perfecting for lubricating pur 
poses is a matter requiring large skill, much machinery and great experience 
We have made this a special study, and, by methods of sizing and dressing, pecu- 
liar to ourselves, have produced a graphite unequaled for purity, for correct size 
of flake and unrivale d for lubricating qualities. 

Manufactured and Warranted Only by the 


JOS. DIXON CRUCIBLE CoO., JERSEY CITY, N.d. 


SCHAFFER & BUDENBERG, 


40 JOHW STREST, WEw Tors, 


MANUFACTURERS OF 


Patent Exhaust Steam and other Injectors, 


PRESSURE GAUGES FOR ALL PURPOSES, ENGINE GOVERNORS, TACHOMETERS, COUNTERS, &c. 











QPYATALOGUB 


Selden’s Patent Packings 


Recommended by Leading 
Engineers for 
Steam and Hydraulic Use. 
Made either with 
without Rubber Core 


Randolph Brandl 38 Cortlandt St., N. Y. 


AND PRIOBS ON APPLICATION. 





Office of James Renshaw, 


Mill and Mining Machinery and En 
gineers’ Supplies 


Mechanical Engineer; 


Butte, Montana, ) 
Randolph Brant February 22, 1884. § 


In answer to your inquiry in reference to the Selden Packing. 
l can say that, having used a great deal of it in almost 
situation. and for a long time, and since seld a great deai to 
other users, | can testify to its merits. Where one packing is to 
be used for packing against both steam and water, I know of 
none equal to it. That with rubber core | have found excellent 
for high temperatures While there are several really good 
take no back seat,” with 


every 


or 





packings in the market, yours need * 
Yours truly, 
JAMES RENSHAW 


any. 





NOTICE. 


Week before last we published, under this 
heading, references to a small portion of the 
practical articles that have been specially pre- 
pared for the AMERIOAN Maonrnist, and have 

| appeared i in our columns during the last few 
months. Last week we published an addition- 
al list. We append another list below. No 
other mechanical journal in this country has 
or ever has had such a collection of practical 
articles, by writers of well known ability, as 
are presented in these columns week by 
week. Every issue gives information that is 
taken up and applied in the shops and fac- 
tories in various parts of the country. Copies 
containing these articles can be readily ob- 
tained by ordering of any newsdealer, or by 
writing to this office, at 5 cents per copy. 


CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 Ibs.) 
DOWN, ANGULAR AND OROSS-FEED, 
TO PLANE 12z16x15. 


THE R.A. BELDEN CO.,DANBURY, OT. 











ESTABLISHED 1851. 


The Horton Lathe Chuck, 


ALSO 


CHIU CKS 


for BrassFinishers’ 
Use, 
Milling Machines, 
ScrewMachines,U p- 
, right Drills, Cat- 
ting-Off Machines, 
Drill Lathes, 
and for Boring Mills 
for Car Wheel and 
other work. 


THE E. HORTON & SON COQ. 


Canal St., Windsor Locks, Conn., U.S.A. 


§, ASHTON HAND MFG. C0., 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 


L Pay Days and Early Closing. 


Are now in position to put on the market Twist Drills and Twisted 


4” ENGINE LATHES of NEW DESIGN _ 


guaranteed to be equal in material, design and George Escol Sellers, 
workmanship to the best cver offered. 


DRAWING 
NSTRUMENTS 


Wm. M. Barr. 


Kaolin and Plaste r of Paris as a Boiler Covering 
May 17, 
Another Explosion ina Pump Plunger. 
1884 





May 31 


| Frank H., Ball. 


Balancing the Reciprocating 
Engines 





Parts of Steam 
January 3, and February 21, 1885. 


Frank H, Richards, 


Something About Chucks. 
Running a Lathe. January 12; February 
March 1; May 3, 17, 1884 
Grinding and Using Cutting Tools. 
Grinding Tools Again. June 6, 1885 
Screw Cutting on the Engine Latbe. 


January 12, 1884 
23 ; 


May 2, 1885 
June 13, 1885 


August 15, 1885. 
Arithmetic. July 25, 








Early Engineering Reminiscences. aa .. 26; 
July 12; August 9, 23; October 11, Novem 
Send for 72-Page ber 1; December 18, -0, 1884. Fe Saas 28 


March 14; April 11, 
John W. Nystrom. 


ILLUSTRATED CATALOGUE. August 22, 188° 


WM. T. COMSTOCK, 





6 Astor Place, - New York. Inertia Diagram. Dec. 27, 1884 
Inertia. Aug. 30, 1884 
George Marshall, 
OT APING MACHINES The Result of Imperfect Setting of Horizontal 


Tubular Boilers. May 24, 1854. 
Form and Material of Boilers. June 14, 
Agricultural Boilers. September 27, 1884 
Boiler Chimneys Considered from an Economical 
Standpoint. August 16, 1884 
Boiler Domes. Flanging. May 3, 1884 
Braces and Boilers. May 17, 1884 
Points in Boiler Construction. August 9, 15884 
Thee“bts and Hints on Boiler Construction. July 
S834 


1884 
For tad and Power, 
,’ 8’ and 10” Stroke | 
Adapted to a Classes of Work to 
Their Capacity, 
CIRCULARS FURNISHED. 


BOYNTON & PLUMMER 


Be viler Fittings, Boiler Tests and Inspection. Feb. 
Worcester, Mass. 3, 18 





Dy 

Boiler Plate Stamps, Laminated Plates and Steel 
Plates. April 26, 1884 

Tse of Mild ~~ el in Boiler Construction. 
15, 188 

om. one S U Jnsafe Methods of Boiler-Making. 
2, 1884 

Boiler Braces May 3, 1884 

Boiler Repairing. May 10, 1884 

Objections to Boilers of the 
April 5, 1884 

The Care of Boilers. January 26, 1884 

English versus American Boilers. July 19, 1884 

Laying Out Sheet Iron and Boiler Work. August 
15, 1885 


Fred, J. Miller. 





__ THE March 8, 


Hartford Dri Ruck 


| contains the maximum of 
| power, durability and effi- 


Jan 


Locomotive Type 


“No. 1 holds from 0 to 
. price $7. No. 2 (round 
body) holds from 0 to 34’, 
’ price $8. Sold by the trade 

Address, 





CUSHMAN CHUCE 0.,, Universal and Combination Lathe Chucks. May 
24, 1884 
HARTFORD, CONN. wt, 
Making Cutters for Involute Gear Teeth. Feb- 
Manufacturer of all kinds of Chucks ruary 16, 1884 
Send fornew Illus’d Catalogue! = wijjing Machines, Tools and Fixtures. Septem- 





ber 20, 1884 
Pitch of Milling Cutter Teeth 
L. CC. Jewett. 
Draft and Finish of Patterns May 31, 
Making 18’’ Face Pulley from a 12’ 
vember 15, 1884 
Thos, D. West. 
Sound Castings. December 6, 1884 
Small Castings. March 15 1884 
Momentum and Rules for Weighting Down Copes 
August 2, and July 26, 1884 


October 4, 1884 


FERRACUTE MACHINE CO., 


BRIDGETON, N. J., U.S.A. 
Presses, Dies 
and all other Sheet-Metal Tools, 


\ new line of PUNCHING 
PRESSES just out. 


Send\for Catalogue. 


1884. 


Pattern. No 








Green Sand Cores. January 12, 1884 
Foundry Cranes. August 23, 30, and September 
6, 1584 
FAY & Sco 3 j DEXTER, Oddity and Science in the Construction of 
4 ME. 


Cupolas May 10, 1884 
Small Cupolas. January 19, 1884 
Cylinder Moulding. March 22, 1884 
Sweeping Grooved Cone Drums. April 19, 1884 
Elements and Manufacture of Foundry Facings. 
May 24, 31, 1884 


MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaping Machines, 


Milling Machines, Planer Centers, &c, Foundry Plant. cee S. wee 
eavy and Light Work Skimming Gates. Novem- 
SEND FOR CATALOGUE. ber 8, 1884 iis 
Intelligence in Melting. February 2, 1884 





The Mould Board. 
Ovens and Pits. 
Pipe Patterns. 


March 15, 1884 
June 28, 1884 
January 12, 1884 


waa WHITNEY'S NEW RATCHET, == 








a 

ais & isaac Whitehead. 

' = | Construction Gear Patterns. May 24, 1884 

3 > ( ‘onstruction of Patterns for Bevel Gears. June 
® 21, 1884 
& Geometry Applied to Pattern Making. April 

26, 1884 
Has Grester Ly than ony two ratchets made, and at the Pattern Making. March 24, 1884 
price of one. Send for circulars Engine Pattern Work. April 19, 1884. 
VARIETY MACHINE CO., Warsaw, N. ¥. Material for Patterns. April 5, 1884 
Construction of Circular Patterns. May 3, 1884 


Allowance for Shrinkage and Finish in Patterns 
June 28, 1884 

Copying and Making Patterns From an Old Pro- 
peller Wheel. March 1884 

How to Strike Up a Propeller Wheel. 
15, 1884 


JOHNSON’S 
CUTTING -OFF TOOL, 
For Lathe, Planer and Screw Machine. 


A; : ’ : 2 March 
Five Sizes in Stock. Send for Catalogue. 








Hartford ToolCo, S. W. Goodyear, 
HARTFORD, Personal Recollections. January 12, February 9 
CONN. Marcb 15, 1864; July 18, 1885 





Hardening and Tempe ring steel. 
Hardening Pieces of Steel. 
Some Thonghts About steel, 
Upsetting Iron and Steel 
New Men. March 28, 1885 
Hardening Steel by Pressure. 


Dec 13, 1884 
January 3, 1885 

February 28, ISS85 
March 7, 1885 





OUND VOLUMES OF THE AMERICAN 
MACHINIST 


For 1880, 1881, 1882, 1888 and 1884, cloth, $3 50 each, A pril 25, 188% 








pure hasers paying express charges. 


Cutting Tools. July 25, 1885 
Am. Machinist Pub’g Co., 96 Fulton St., New York, 1 + Ji 


What I Know About Jigs. August 1, 1885 
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Morse TWIST DRILL AND MACHINE COMPANY, || SS“ masa. c=: 


Sole Manufacturers z Morse Patent Straight-Lip Increase Twist Drill. 





Drills for Coes Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjustapie Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES, 
GEO. R. STETSON, Sup’t. EDWARD 8S. TABER, Pres’t and Treas. 


(OMBINED PUNGH & SHEAR 


BUILT BY 


HILLES & JONES 
WILMINGTON, DEL. 


The annexed cut is the design of all sizes that are | 
driven by belt power. When desired we place a 
small engine on the machine, the crank of which 
goes on where the pulleys are now shown. The 
punch and shear are entirely independent of each 
other, as they are each operated by a clutch, and the 
sliding-heads counterbalanced. For particular work 
the hand-wheelis used to set the puncn to mark before 
throwing in the clutch. The stripper is adjustable tc 
different thicknesses of iron. 


a tee ACHINER 
FH EASRY | For Reducing and Pointing Wire. 
erie = = : | 












Especially ay to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 
manufacturer. 


§.W. GOODYEAR, Waterbury, Ct. 


PHILADELPH 








Screw-Cutting Encine Lathes, Milling and nerd Gear — 
ting Attachments for Slide Lathes. An opportunity to estimate 
on Special and Patented Machinery is solicited. | 


FRANCIS H. EASBY, Lehigh Ave. & Mutter St., Philadelphia. 


| 
Waterproof and gener- 
| American al. A liquid substitute 
THE PUSEY & JONES °CO.) Drawing "hy ey 
| ti er anc 10re e 
| fectly ving than India Ae any otherink. Will work 
WILM INGTON, DEL. longer in pen without cleaning or refilling, and will 
never become gelatinous, thick or offensive, or de- 











posit carbon. send for catalogue of drawing in- 
| struments and oe to 


- §$. WOOLMAN, 
“4 16 Fulton Street, New York: 








The Cut shows our No. 44—an excellent Horizontal Pun. 
ching Machine, making a one-inch diameter Hole through 
one-inch iron, and also useful for punching Ly Ae bolt holes 
in furnace sheets after the sheets have 


BUILDERS OF STEAM ENGINES, 
Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cutters 





Cranes s and heavy Tron Work genera rally | 





J.C. HOADLEY, 


vit AND MECHANICAL EwOINEER, Ae 
98 STATE STREET, ROOM 28, BOSTON, MASS. SINE » LATEES + r iN » 1 rere 
Hl ALL casronre INE CTORS, Slide Rests and Planer Centers. 
AUTOMATIC 


FORBES & CURTIS, 


BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat. Die Stocks, 


Power Pipe Cutting and Threading 

Machines, Cutting-off Machines, 

Ratchet Drills, Special Machin- 
ery, etc., etc, 

6 WRITE FOR CATALOGUE. 

ware . Mention Paper. 



















f 


FOR CLEANSING Bf 


re 





© (a 








TAKE OUTT 





OVER 20,000 IN USE. 


HALL’S ENGINEERING Co., 
112 JOHN STREET, NEW YORK, 




















L. §. STARRETT, 


Manufacturer of 


FINE TOOLS 

ATHOL, MASS. 
lustrated Catalogueto | SEND FOR FULL LIST. 
ROLLSTONE MACHINE 00, | 


as Weir st, | (iiuuauhiiuaulaPialaulal ul 


| HYDROSTATIC MACSINERY, 


WOOD-WORKING MACHINERY 


For Planing Mills, Fur- 
o:ture,Chair and Cabinet 
Factories,Cabinet Works 
andGeneral Wood-Work- 
ing. Send Stamp for II. 






































ACHINE OULDED | 


SPUR and BEVEL 





PRESSES, 

PUMPS, 
GEARS, __. + PUNCHES, 
Mallow fectinma & 
Pulley Castings ACCUMULATORS, 
Suen — JACKS, 
Special gp ntaeements to VALVES, 
List mailed on | application. FITTIN GS, 





oe L E & HUN VAULT ELEVATORS, , So 


——HELWS— 
LUE PROCESS PAPE 


In Sheets and in Rolls. Prepared and Unpre- 
pared. The best article for copying Drawings. 


PARAGON & DUPLEX DRAWING PAPER, 


Union Tracing Cloth, 


MATHEMATICAL INSTRUMENTS, COLORS & BRUSHES, 


In largest variety. Send for Circular. 


KEUFFEL & ESSER, NEW YORK. 


18 





HARLES MiRRAY=< 














es EY @ hikes 
oats D, SAUNDERS? SONS 








Iron and “Steel 


DROP FORGING ' Pipe Cutting © fang achin 


ANUFACTU “X OF L. ORIGINAL 
TRADE MARK. 


BEW ie OF «tar Sy 


None genuine without our Trade-ma 
Of Bvery Description. at Reasonable Prices, STEAM AND GASFITTERS"H "HAND TOOLS. 
THE R.A. BELDEN 00., DANBURY, OT, | *’P°,Craane ond 4 or ms gn 





Send for Circulars. NKERS: N.Y. 





THOS, H. DALLETT & C0, 


8013 Chestnut St., Phila., Pa., 


MANUFACTURERS OF 


PATENT 


Portable Dring Machines, 


VERTICAL DRILLS. 
Radial Drills, Multiple write, 
HAND DRILLS. 


Send for Illustrated Catalogue. 






AMERICAN 


POP 
) SAFETY VALVE 


The ay Automatic Adjusting 
Safety Valve ever produced for 






auna dn oes : 
he eueuedl 





} 
iz 


LOCOMOTIVE 
STATIONARY, 
MARINE and 
= PORTABLE 
BOILERS. 









P, BLAISDELL 





Manufacturers of 


achinists’ Tools. 


& CO, 





It does not infringe on the patents of any 
other valve made, 


WE GUARANTEE ALL PARTIES BUYING OR USING 
THEM PROTECTION AGAINST ALL SUITS. 


Accepted for application to all marine boilers 
by the Board of Supervising Inspectors of Steam 
Vessels, and approved by the Secretary of the 
Treasury, at Washington, D.C ., January, 1885. 

Approved and its adoption recommended on 
U.S. Naval Steamships, April 15, 1885, by U. S.Naval 
Board of Examiners. 





PuL_Leys, 


HANCERs, 


BROWN’S FRICTION CLUTCH. 


SEND FOR eal Prick List anp Discount 


SHEET. 


A. & F. BROWN 


PARK 
’ wLAOR, 


WORCESTER. MASS. Anerican Si Call Garo Co., 
SHAFTING, 


36 CHARDON ST., BOSTON, MASS. 


SEND FOR PRICE LIST. 


S BEVEL GEARS, 


= (Cut Theoretically Correct. 


For particulars and estimates apply to 


BREHMER BROS., 


Machinists, 
440 N. 12th St., Philadelphia, Pa 









N.Y. 





STEEL 


CASTINGS: 


From 1-4 TO 15,000 Ibs. WEIGHT, 


True to Pattern, sound, solid, free from blow-holes and of un- 


equaled stre ngth. 


Stronger and more durable than iron forgings in any position or 


for any service whatever. 


40,000 CR ANK SHAFTs and 30,000 GEAR WHEELS of this steel 


now running prove this. 


Cross-Heads, Rockers, Fiston. Heads, etc., for Locomotives. 


PEEL C ‘ASTINGS of every description. 
nd for Circulars and Pric es to 


CHESTER STEEL CASTINGS CO., 


Works. Chester. Pa. Office. 407 Library St.. Phila. Pa. 








us 


MINS 0 
i STA NDARD™ 


TRADE MARK 





BEST IN THE WORLD. 


We make the Best Packing that can be made regard- 
less of cost. Users will sustain us by calling for the 
* JENKINS STANDARD PACKING.” 

Our ‘‘ Trade Mark’”’ isstamped onevery sheet. None 
" genuine unless so stamped. §~ Send for Price List 4. 


JENKINS BROS., 


71 John St., N. Y. 79 Kilby St., Boston, 





WHITCOMB MFC. CO., 


MANUFACTURERS OF 


MACHINISTS’ TOOLS 


Worcester, Mass. 


at) — 
Specaity PLANERS 


















No, 3 PIPE- THRE ADING 
MACHIN tuts and 
threads pipe, 1 in, to 6in. 
diam, Power applied to 


periphery of 





BALTIMORE, MD. WATSON & STILLMAN, 468 Grand Street, N. Y. 





chuck, avoiding 
strain on spindle, 





« changed in regulating speeds, 


So made with steam engine at- 
tachment when desired 


No gearin, 
Al 


THE EATON, COLE & BURNHAM CO. 


82 & 84 Fulton Street, New York, 
MANUFACTURERS OF 


PIPE CUTTING and THREADING DACHINES 


OPERATED BY HAND OR POWER. 
FITTINGS. “Ving TooLe.’ 
} PIPE TOOLS, 
AND ALL STYLES OF IRON AND BRASS GOODS FOR 


STEAM, WATER AND GAS. 
Factory, Bridgeport, Conn, 
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WILLIAM SELLERS & CO., 


Fhiladelphia, Fa. 


Machine Shop and Railway 
EQUIPMENTS. 


= Shafts, Couplings, oe ee 8s, Mill Gearing, etc., Lathes, 
Planers, Drills, Sha Bolt Cutters, Railwa Turn- 
tables, and Pivot rids zes, Gifford Injectors, Be lers’ 
Improvements, New Patterns, Simple, Effective. 


New York Office, - No. 79 Liberty Street. 


J.A. FAY & CO. 22%:% MORSE ELEVATOR WORKS. 


BUILDERS OF -ROVED rye 
RKING MA Morse, Williams & Co, 


WO0D-WORKING MACHINERY 
(Successors to Clem & Morse) 


Embraces nearly 400 Machines for 
Builders of all Kinds of 


PLANING & MATCHING 
PASSENGER & FREIGHT 


Surfacing, Moulding, Tenoning, 


Mortising, Boring, and Shaping, 
Office, 411 Cherry St. 


ete. 
Works, a Ave. “2 Wildey and 
hackamaxon Sts., 









Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, 
Resawing Machines, Spoke and 
Wheel Machinery, Shafting, Pul- 
Sleys, etc. All of the highest 
standard of excellence 

W. H. DOANE, Pres’t. D. Ia LYON, Sec’y. 











PHILADELPHIA. 
Especially for Steam Hammers. Unequaled for Water Packing 3 : 


| 
| 
MILLER’S PACKING. | 












For Oil Pumps it is incomparable. 
Miller’s Cable fy Pac ra ® -in ke 


en 
genie RFS Wells Bros. & Co. 


per pound. It as Proves Misthe most substantial | 
CREENFIELD, MASS., 


packing material ev er pot together It is 
Manufacturers of 


ile, 


is pliable as hemp, ane on tairly well conditioned rods will run | 
rom one to three years 


MILLER PACKING wi RKS, 1338 Buttonwood St., Phila,, Pa, U.S.A, 


PAPER PULLEYS 


Screw 
Cutting 


Machinery 
& Tools. 


Aaastable Dies, Fine Taps, &¢. 


Adjustable Die used in all our Screw Catting Tools. 














5 

: POP. 

© Crosby Pop Safety-Valves 
S ADAPTED TO MARINE, LOCOMOTIVE, 
: STATIONARY, PORTABLE & FARM 

= ENGINE BOILERS. 

a CROSBY IMPROVED STEAM GAGES, 





And all Gages used in the various Arts. 


SINGLE BELL CHIME WHISTLE. 


Its sound is pleasant and far-reaching. 
For Railroads, Mills and Factories. 
Also for Fire-Alarm Signals. 








Senden & ower over three to one as compared 
with iron. No slipping belts or tighteners. Weight less 
fpes foo hee pre ngeth gaa durability rf she gre anes. Victory Lubricators, Amsler’s Planimeters, Test 

reights less rices satisfactory. Send for Circular, Gages and P umps, Scotch Gage Glass, Water Gages 

ice ’ > be < t rages. 
Prices and Discounts, Also, FRICTION and POLISH- and all Steam E ngine and Boiler appliances. 


pag Bs see & 00 We claim superiority of workmanship and per- 
INCHOUSE, CHURCH, K *» fect adaptation in all our products. 


Consulting and Contracting Engineers, 
Crosby Steam Gage and Valve Co. 


17 CORTLANDT ST., NEW YORK. 
95 & 97 OLIVER STREET, BOSTON. 


Also controlling the Westinghouse and Reynolds’ Corliss 
Engines, the Huyett & Smith Fans, &c, | 


A natural product taken from our own mines. Unlike 
any of the artificial compounds or manufactured products 
heretofore on the market. We guarantee its success if direc 
tions are followed or ask no pay Only 8 or 10 Ibs. to the ton 


of iron required to purify the iron, and will more than pay for 
itself in keeping the cupola clean. The best flux for foundry 


THE BEST work ; also used in reduction and refining of silver, copper 


and lead. Used by glass manufacturers in making opaque 

ware. Used by chemists in making bydro-fluoric acid for 

etching ornamented glass. Can be used in manufacturing 
FOUN DRY FLUX steel by the basic process. B. BURBANK & CO., 

Sond for circular, prices and experience of users, EVANSVILLE, IND 


HARRISON'S ADJUSTABLE FLUE-HOLE CUTTER. 


Size No. 1 cuts all size 













An effective labor-saving tool for the boile r shop. 
holes from 2 to 5 inches, inclusive. The cutters proper 
are forged from 5¢-inch round steel, can be renewed 
at trifling cost; are easily adjusted and firmly held. Manufactured by 


REMIWGTOW ds CO., 
WILMINGTON, 


THE FISHKILL CORLISS ENGINE, 


A FULL LINE OF SIZES 


b Vertical Condensing Engines 


Specially adapted for and extensively used 
in large grain elevators, 


BOTLERS. 


Manufactured by the 


t ] | Hishkill Teanding Machine (4, 


FISHKIL men f HUDSON, N.Y. 





DEL. 









trated Descriptions and References 


Send for Catalogue A, containing Illus- 


NODTEWARK FOUNDRY AND MACHINE Co. 


ENGINEERS AND MACHINISTS. 


430 WASHINGTON AVENUE, PHILADELPHIA, PA. 
PORTER-ALLEN & SOUTHWARK ENGINES, 
BLOWING ENGINES, PUMPS, GAS APPARATUS, 
SUGAR MACHINERY, HYDRAULIC MACHINERY, &c., &o. 


THE LONG ALLSTATE ron 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushisned Hammer. | 


Send for new catalogue. 3 


W. C. YOUNG & CO., Ws. 
s s Lt] anufacturers 0 
Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Etc. 


WORK SHOPS 


Without Steam Power 
BY USING OUTFITS OF 
BARNES’ PAT. FOOT POWER 


machinery can compete witb | 

\ steam power. Sold on trial. | 
- Metal and wood workers | 

send for prices. Illustrated catalogue free. 


W.F. & JNO. BARNES CO., ROCKFORD, ILL. 
Address, No. 1995 Main Street. 


NATIONAL WATER-TUBE BOILER COMPANY 
a Main Office, 
New Brunswick, N. J. 


Manufacturers of 


MOORE’S SYSTEM 


WATER-TUBE STEAM BOILERS, 


Unequalled for 
SAFETY, ECONOMY AND DURABILITY. 
Branch Offices : 
New York City, 64 Cortlandt St. 
Philadelphia, Pa., 49 N. 7th St. 


sROCK’S PATENT DROP-FORGED CHAIN PIPE WRENCH. 


MADE EN TIRELY or BAR STEEL.-— Six Sizes,  aday oted for pipe 
from 4g to 14 inches diam. 











Contracts solicited for 
Special Machines, Patent 
Devices,&c.,in quantity. 

Complete outfit for Ma- 
chinists, Blacksmiths, 
Metal-Workers an 
others, 

New Circular on Mill- 
ing Machine and Univer- 
sal Head (Pat. pending). 


The Cincinnati 
Screw & Tap Co., 


S.E. Cor. Pearl & Plum 
Streets, 


CINCINNATI, OHIO. 































Each number will fit a range of sizes equal to six or more pote of common 
tongs, while it will outwear an equal number of any kind. All parts are inter 
changeable. Jaws hardened to a saw temper, and can be sharpened with a file 
Does not crush pipe ; quick grip; never slips; chain will not unhitch in use, but 


t 
can be instantly released. J, H.WILLIAMS & C0., Iron & Steel Drop Forgings, 11 Richards St., near Hamilton Ferry, Brooklyn, N.Y, 


OIL CUPS 


| fi For Engines, Shafting, &. 
| I [llustrated Catalogue Free. 


J, E. LONERGAN & CO, 


Philadelphia, Penna. 





THE LOWE 


Feed Water Heater 


AND PURIFIER. 











This Heater has seamless straight tubes, brass or 
copper. No necessity for bent or bowe ‘d tube 8, 


ZELL SAFETY BOILER because construction provides for the dfffere ntia} 


DRY STEAM AND ECONOMY. 


expansion between shell and tubes. Adap ted for 
high or low pressure engines. Saving in fuel and 
boiler repairs guaranteed, 
Least Back Pressure on Engine. 
Reliable Water Purifier. 
The Highest Results Obtained from La- 
haust Steam, 
Write for ‘History or FEED WATER HEATERS,’ 
free, on application to 


| WILLIAM LOWE, 
Patentee and Sole Manufacturer, 


Bripcerport BoirerR WORKS, 
BRIDGEPORT, CONN. 





SEND FoR CIRCULAR. 





Address, Safety Steam Generator Co, | 
68 WARREN STREET, NEW YORK. 


THE GARDNER GOVERNOR sue onan tr, 24003 nen te 


Manufacturers of 


Over 36, 000 in Use. mnie, Excavalas, Ditching Machine, Derriks, &e., &t. 


ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE. 











Warranted to give satisfac 
tion or no sale. 


FOR CIRCULARS AND PRICES, 
ADDRESS, 


The Gardner Governor Co 


QUINCY, ILL. 











' @39 cantinal Steam ouseatab ‘ond ‘Derrick Car. GRO 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 800. 25 to 1000 H.P. 


These Engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 

careful revisionof all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior = gulation guar- 
anteed. Self-Contained Automatic Cut-Off Engines, 
12 to 100 H.P.,for driving Dynamo Machines a specialty. 
= Tlustrated Circulars with various data as to practical 
Steam Engine construction and performance, free by 


—~ mail. ,qdress, BUCKEYE ENGINE CO., Salem, Ohio. 
| 348. C St., Chi Tl. 

) Astor llouse, \, i. D. L PROBINGON & CARY, St.Paul, Minn. 

LIMITED, PHILADELPHIA, 

Eastern Pennsylvania, Delaware, Maryland and Virginia. 














8 AGENTS i A. Peru: 0 
KENSINCTON ENCINE WORKS, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), 





Other Gas Engine per 
eer eower. 


To Consume 25 to-%5 
Per Cent. Less Gas than 


GUARANTEED ANY 


OTTO GAS ENGINE. 


OVER 16,000 IN USE. 


SCHLEICHER, SCHUMM & CO., 


PHILADELPHIA, PA. 


THE ALBANY STEAM-TRAP (0’s 


BUCKET AND GRAVITATING 


T:R:A:P:S 


Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are aboye or below the water 
level in boiler, doing away with pumps 
and other mechanical devices forsuch 
purposes. 

We also manufacture Blessing’s 
Patent Renewable-Seat Stop and Check 
Valves.—Send for Circular. 


Albany Steam-Trap Co. 























Albany, 


Bucket, N. Y. 





Gravlieiing. 


+ FOSSIL + MEAL+ PIPE AND BOILER COVERING. 


Light as Hair Felt. Absolutely Fireproof. Jasily 
applied. Can be used over and over again. Thickness 
of 5¢’’ to 34’’; equal to other coverings at 2” to 2144” 


Andi of Imitations. Sold in Bags of 110 lbs. each. 


Acknowledged by leading authorities to be the best 
non-conducting material in the market, 


FOSSIL MEAL CO., 48 Cedar St., New York. 
Send for Circular Mention this Paper, 


The pong & McDowell Mfg. Co. . CRAIC’S 


py Stat CGS 


Hoists, Pumps 
AND GENERAL 
Mining Machinery. 


120 LIBERTY §7., 
NEW YORE, 
Send for Illus, Catalogue, 











Manufactured by 


The Craig Sight Feed Lubricating Co 
LAWRENCE, MASS, 
Manufacturers of 


Sight Feed Lubricators for 
Sneomes rtd, eteners Marine, 
Portable & Pumping Engines. 


FOR CIROULAR. 











BUILDERS OF 


BOILERS, 
GAS HOLDERS, WARDEN Se MEITCHELL, 
GENERATORS, 





TANKS, 
STILLS, 
BRIDGES, 
Etc., Ete. 


Germantown Junc., Philadelphia. 





HYDRAULIC RIVETING PLANT AND FULL FACILITIES, 











AMERICAN MACHINIS 


New “Class €” Lubricator 














<G N + . 
MANUFACTURERS OF 


\MPROVED » 


PY a = ENGINES 


{L\ VARIETt 
Sizes varying from 
30 to 2000 Horse Power. 
Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 
Non-Condensing or Compound. 
Send tor Circular. 
BRANCH OFFICE 
Cor. 5th and Chestnut Sts., 
PHILADELPHIA, Pa, 


THE PARKER 











SIMPLE! = smo: DURABLE | 
CIE] FEamE _,, REFECTIVE! 
MATCHES Us 

' SLI be LVE! 


Unsurpassed economy in use of Gas, One 
turn of the fly-wheel, acting upon the 
small dynamo, creates an electric spark 
sufficient to start the engine running. 


Sizes, 2 to 10 horse-power, Send for Illus. Circular, 


YONKERS MFG. CO. 1p seri. 





LOCOMOTIVES OF EVERY STYLE «SIZE 


er UGESAN© TEMp 
STANDARD FO ee eM PLeTS, ait 


Ny PARTS AR HANG 
q E INTERC 
Py BE ORDERED By NUMBER: 


STANDARD «x0 NARROW 
~— GAUGE.- 


ALSO FOR © 


. PLANTATIONS, 
MINES AND 
1, LOGGING. 


itationg 
u nplicalion: 


HN DEVINE. 
Loco 


( G) 
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STEARNS MEG. COMPANY, ; 





(Ga f > ROUSE COMBINATION WRENCH. 
} / Drop - forged, 1) bes 00 ec 

a " a yo = ro} re from t | a Raga 
Pei a strain di 

Engines from 15 to 400 Horse Power. \ ,— Tectly | on 

Parts interchangeable. For Nuts, Round 

Boilers of Stee) ane Lron supplied to the trade Rods and Iron Pipe, Warranted. 4 sizes’ 


Send for Catalogues. GRAVES & 


Hardware Specialties and 1 


or the user 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 


MOOKE, 
112 Chambers St, 








HEWES & PHILLIPS 
IRON WORKS, 


NEWARK,N.J. 


MACHINERY, 


New and Second-Hand. 





lf 
12 in. S., 5 ft. Bed E ngine L athe, Prentice, New Wi 
15 ek ot * Fitchb’rg, -. Oo. 
B * OF. Ames. 
i 6 ft. 8 _ Harrington, g. o. 
6 ¢ Sft. *“* = * Pp. & W., taper i 
nts! So. ” *  ~=Putni um. not screw 
cutting y 
fy =: oe " Hewes & Phillips. yf 
7 6 «BME. Bed eS sis Lincoln. g. o. 
18 ” oe - s Fitchburg, g. o. 
i 4 8 ft. “ “New Haven, g. 0. 
x as Or. a que. 
x “* 30e. Pond. 
2 “ 14 ft. . Ames & Powell. ° . / 
2) * B8Oft. * “ * Ames, new. Manufacturers of fi, 
5s § BH, * _ ** Blaisdell, g. « IMPROVED 
2 * 16 ft. “ ** Perkins. 
{ “s 2. * ; Putnam, g. 0 CORLISS ENGINE 
*s in. Saunder’s Pipe Threading Machine, Patent J 
Dies Good condition. ALSO ; 
2 in. shaper, G. & E., new. : re H 
vin. ‘ ’ Gould, fair, High-Speed Engine 
24 in. ” B’ dport, new. saadati 


16 in. x42 in Planer, B’ port, new. 


20 in. x4 ft. New Haven. Condensing and Non-Con- 


22 in. x5 ft. - Ames, new. densing. High economic 
26 in. x6 ft. . Powell, new. duty and fine regulation 
‘“ 


Ames, new, guaranteed. 


Niles, 


24 in. xk ft. 


36 ine x12 ft. good as new. Tubular Boilers and Steam 


42 in. x12 ft ; N. ¥. 8S. E. Co., Al. bes * : : 
iach Vertical mesing r Mill Leffel, cheap ; | Fittings, : a 
iall Universal Milling Machine, Brown and Gear Cutters, Shapers, ) 
Sharpe, Al; also a line of Milling Machines, Screw Slotters, also Hydraulic Oil f 


Presses and Veneer Cutting 
Machinery, Shafting and 


HEAVY PLANERS A SPECIALTY. 
KENDALL & ROBERTS, 


Machines, Bolt Cutters, &c. Write and state what 


you want to purchase. 


E. P. BULLARD, 


Gearing. 





SECOND- HAND 


WE ARE MAKING 


SPECIALTY OF 
A 24-INCH LATHE, 
WITH BED ANY 
LENGTH DESIRED. ThIS LATHEIS DESIGNED 
FOR SEVERE SER- 
mess mm ~~) FOR SALE. 
HEAV TES! oF ITS Two Engine Lathes, 87-in. swing, 20-ft. bed. Comp’d 
SIZE EVER PRO- rest. Screw feed geared in face plate on each, 
cae : : One Engine Lathe, 96’ swing, 20-ft. bed. 
DUCED, AND THE WORKMANSHIP AS GOOD | Five Engine Lathes 6-ft. bed, 15-in. swing, new. 
AS SKILL CAN One Engine Lathe, 16-ft. bed, 48-in. swing. Bement’s 
1 ’ make 
MAKE One Engine Lathe, 10-ft. bed, 26 in. swing. 
One Engine Lathe, 10-ft. bed, 21 in. swing. 
One Engine Lathe, &-ft. bed, 18 in. swing. 
SEND FOR CIRCULAR. One Engine Lathe, 4%-ft. bed, 14 in. swing. 
One Iron Planer, planes 24 ft. long, 62 in. x 62 in. 


Excellent condition, 

Iron Planer, planes 10 ft. 
Bement’s make. 
One Iron Planer, planes & ft. long, 30 in. x 30 in. 
One Iron Planer, planesd5 ft. long, 24 in. wide. 
Three iron Planers,to plane 4 ft. 6 in., 2414 in. x 24144 


SAIPWORIE ROL, tease, me 





nd in. 
| —WATER TUBE Three Iron Planers, to plane 5ft..20 in. x 20 in 
STEAM BOILERS | One 10” Shaper. 
One 36-inch Car Wheel Borer. 


Rice 

Branch Offices: 
BOsTOr. 

Oliver Street 
a IL ADE LPHIA, 
32 N 5th Street. 
CHICAG Oo, 

(5.0 anal Street 
NEW ORLEANS, 
4 Carondelet Street. 
SAN FRANCISCO, 

(61 Mission Street 
HAVANA, 
60 San Ignacio 


One 40-inch B.G.S8.#. Upright Drill. 

One 20-inch Plain Upright Drill. 

Two 6-inch Slotting Machines. Bement's make. 

Two Axle Lathes. Fitchburgh make. 

Two Durreil’s 7-Spindle Nut Tappers. 

One 1750-lb Steam Hammer. Bement’s make. 
Send for list of New and Second-hand Tools, too 

long for publication. 


THE GEORGE PLACE MACHINERY CO, 
121 Chambers & 103 Reade Sts., 
NEW YORK. 


et catha maatdaaeatl Y.107 Hope St. N.Y.S.E.make 











Eastern Agents, 





14 Dey Street, New York City. | 








CAMBRIDGEPORT, MASS. 


ene to Nearest “Office for Circular. 
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BROWN & SHARPE 





AME: RI CAN 





PoP ERE iM 1$s 


MACHINIST 








OSETS,indone 


E and 

The Mette cut skows an arrange 
ment for closets in use at our works for sever- 
al years and which has given universal satisfac- 
tion. Tbe latrines, a,one of which answers for 
two closets, are filled to within a few inches of 
the top with water, an overflow in a valve in 
the center of each preventing their being filled 
too full. The water is let into the latrines 
through a pipe which extends around the in- 
side of the same, and the pipe, being perforated 
on the under side, washes tre sides. These lat- 
rines are emptied once or twice each day by 
raising the valve by the rod 0, allowing the con- 
tents to escape through asoil pipe. The closets 
should be ventilated under the seats into the 
chimney where — as shown by an open- 
ing at ¢. Special pipes, connecting with up- 
right soil pipe, eo shown at A. B, and C. 

We are now prepared to furnish castings, 
either rough or fitted complete for these clos- 
ets, with drawings showing construction of 
wood work, etc. 





ILLUSTRATED AND DESCRIPTIVE CIR- 
CULAR, WITH PRICES, MAILED ON APPLI- 


CATION. 
PROVIDENCE, 


MFG. © vy RHODE ISLAND. 





The Gordon & Maxwell Company, 





Western Branch, 


éf B’d’g, La Salle St., Chicago. HAMILTO 


Eastern Branch, 


N, OHIO. 713 Chestnut St., Philadeiphia. 





MANUFACTURERS OF 


xX XK X 
x xX K XXX 


WATER 








XXX XXX X 
xX xX 


THE GORDON 4 





COPYRIGHT 1888 BY 


XXX 
x xXKxK X& KX 


SEWAGE 
). MACHINERY 


XXXKKXKX 
XX X 














MAXWELL CO 


DUPLEX OUTSIDE PACKED DOUBLE PLUNGER 


STEAM 


P UMPS.” 





WESTON’S PATENT SAFETY 


PILLAR CRANES, 


ANY CAPACITY. 


Load Always “ Self-Sustained ” 


sunnaae, Tec 
f 


Specification and Tender promptly submitted on 


eipt of Capacity, Height of Hoist, and Effective 


Radius desired. 


NEW YORK, 
62 READE STREET. 


General Crane 


BOSTON, 
224 FRANKLIN sT. 
Catalo 





PHILADELPHIA, 


STANDARD SIZES IN STOCK, 


STAMFORD, CONN. 


CHICAGO, 
15 N. SIXTH ST. | 64 LAKE ST, 


gues on Application. 





THE STILES 


Branch 
5292 DUANE 





The Stiles Machinist Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS. 


MANUFACTURED BY— 


& PARKER PRESS CO. 


MIDDLETOWN, CONN. 
W orks 
STREET, NEW WORK. 


and Office: 





| 


~ EBERHARDT’S 
EMERY TOOL GRINDER 


Will not 
draw the 
Temper. 

» Will ship 
on its 


Merits, 
ae cement 


Writeto 


f. Gould & 
——S Eberhardt 
97 to 144 N. J. RR. Ave., Newark, NJ. 





E. E. CARVIN & CO., 


MANUFACTURERS OF 


Machinists & Iron Workers’ Tools| § 
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Lathes, Planers, Milling Machines and Drills. 
Special Tools for all kinds of manufacturing to 
order. Gearand Rack Cutting, Milling and Index 


| Betting to order. 
Nos, 139 to 143 CENTRE ST.. NEW YORK. 








THE PRATT & WREENEY COMPANY, 


*:* Hartford, Conn. -:- Shaping “hep 
MANUFACTURE sf: «x VWiachine~ 


|p LA N E Rp Ss with 12 in. and 14 in. stroke, « 


feeds automatic. 
to plane 16 in. x 16in. x 3 ft, REY - SEAT 
to 60 in. x 60 in. x 20 ft., with 


quick return motion. . Cutting Machines, 


rs PLANER & SHAPER 
PILLAR: SHAPERS CENTERS & VISES 
with 6 in. x 10 in. stroke. . 


Price List furnished on Application. 


THE BILLINGS & SPENCER U6. HARTFORD ee 
MANUFACTURERS OF ; 
STANDARD MACHINE WRENCHES ( 9 as © 


(3) =10) -2 20) 11-20 0) 4 ad a | 
BAR STEEL 
‘IN I6 SIZES. 
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TAKING NUTS FORAINCH UP TO ANDINCLUDING NUTS 


BRASS WORKING MACHINERY. 
















5 

7 12in. & 16 in. Monitors : 
Valve Milling Mach’ z 
Double Key E 

Lathes, 5 


Speed Lathes 
Slide Rests, 
Revolving 
Chucks for 
Globe Valves, 
Two-Jawed 

= Chucks, 
= Small Tools 


Variety 





LATHES 
Cuts, 
Dn app. 


g. 
Eingine Xusathes, Flaners, Wrills, ec. 


POND MACHINE 004 €0,, “s"™ DAVID W, POND, 


New Designs, Quick Delivery. Great 





nished o 
aSS., U. Ss. 


6win, 


hs and Prices fur 
Lowell, M 





Pp 


Manufacturer of ENGINE 


GEO. W. FIFIELD, 











GEAR WHEELS and GEAR CUTTING. 
Gears cut or made to order. Of every kind, spur 
bevel, worm, rack, ratchet, internal,etc. Of any size, 
from & quarter- -inch to six feet diameter. In any mate- 
rial. Inany quantity. Small gears on hand for free 

delivery by mail. Cond oor illustrated price list. 
ko. B. NT. 66 Beverly &t., Boster 


KEY SEATING MACHINES 


AND 


20 in. Drills a specialty. 


Our 20 in. Drill is a heavy sub- 
stantial tool, made for service, has 
steel shafts and spindle, Gears and 
racks cut from the solid and have 
all modern improvements, are made 
by papouat machinery, and sold very 


“Our Key Seating Machine 


J. M. ALLEN, Presipenr. . 
W. B. FRANKLIN, 


J. B. Prerog, Sroerrary. 


VICE-PRESIDENT. 








For New Reduced PRICE LIST, Write vo 


G. A. Gray, Jr. & Co., 


42 E. 8th ST., CINCINNATI, O 






willsave enough in 60 days’ use to pay 17 in. 
first cost; no shop can afford to do | THES, y 20 in. 
without one, We have now ready for 

prompt shipment,both Key Seat Ma- 

chines and 20 in. Drills, Send for 


Photo. and Catalogue. 
W.P. DAVIS, North Bloomfield, N.Y. 





‘PLANER, 34°35 





THE BUFFALO STEEL FOUNDA _ 
ORDERS AND COSRESPONDENCE PRATT & Lapa woRTH 





([HIS_S SHAPER HAS" 26-INCH STROKE. 


~ guensenunuenvensousnaneauauauy 
All the adjustments are made without operator moving from his position. 
It is made to act as a SLOTTING MACHINE, and is so arranged that KEY 
SEATS may be cut in any part of ashaft of any length, and from 4 inches in 
diameter down, and will plane a block 26’’x 26x20”. Has SWIVEL GRADU- 
ATED VISE, two changes of speed, and is geared 36 tol. Itis very heavy and 
powerful, and is guaranteed to give perfect satisfaction. 


ji Manufactured by + LODGE, BARKER & co., {- CINCINNATI, 0. 


Manufacturers of Iron and Brass-Working Machinery. 








=a —of— 


J.M.CARPENTER Beeritilitiliitiitill 





Tosa 


PAWTUCKET.R.|I. 





PODIE 











